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‘THE STATIC HAZARD IN 
INDUSTRY. 


By Georce Morris. 
(Concluded from page 51.) 


Amone the most sensitive powders which can be 
ignited by sparks are some of the primary initiators ; 
for example, copper acetylide and lead trinitro- 
resorcinate. An apparatus used by the author for 
this purpose is shown in Fig. 3, herewith, which is 
self-explanatory, and a more convenient apparatus 
devised by Taylor and Hall of the Explosives 
Division Research Department of Imperial Chemical 
Industries, Limited, is shown in Fig. 4. 

It is interesting to observe that the critical condi- 
tion for explosive powders is practically independent 
of the material of the electrodes and shows no dis- 
continuity at 300 volts, which is usually taken to be 
the minimum voltage at which true spark-over 
gocurs. The author has shown that, for example, 
for lead styphnate, the critical condition with con- 
densers smaller than 0-01 uF is that the electrical 
energy of the condenser before discharge shall be 
equal to a critical quantity ; for much larger con- 

% Insulating 
Handle 








Although, as shown in Tables II and III, page 74, 
many of the primary initiators require energies of 
the order of a few hundred ergs only to produce 
detonation, many high explosives are unexpectedly 
insensitive to capacitance sparks; for example, 
Brown, Kusler and Gibson report that T,N.T., 
tetryl, P.E.T.N. and ammonium picrate were not 
fired when unconfined by energies as great as 11 
joules, and had critical energies under confinement 
as high as 4} joules. Mercury fulminate, a sensitive 
initiator, is not fired unconfined by energies as great 
as 0-08 joule, but, when confined, either in a deep 
recess or by wrapping in fine paper, detonation can 
be obtained with energies as low as 0-02 joule. 
This energy is still very great compared with that 
required to fire lead styphnate ; say, 200 ergs. 

Turning to non-explosive powders, I. Hartmann, 
J. Nagy and H. R. Brown* have shown that 
zirconium can be fired in powder form with as small 
an energy as 0-00004 joule, titanium dust requires 
0-004 joule, and aluminium powder and the finest 
magnesium powders require from 0-02 to 0-08 joule 
for ignition. 

Many more or less harmless substances, for 
example, coal dust, wood flour, wheat flour and 
sugar, become powerful explosives when suspended 


Fig.4. 
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densers and, therefore, smaller voltages, the energy 
to rise. Taylor and Hall examined this for 

lead styphnate and have obtained the curve repro- 
duced in Fig. 5, on page 74, which shows that, for 
high voltages, there is a critical voltage below which 
no increase of the energy of the condenser system 
will produce ignition. This phenomenon is probably 
telated to the manner in which the electric discharge 
uces ignition, but the exact mechanism has not 

een established. Workers who have published their 

. Tesults for the critical incendiary energy of sparks 
have used different criteria of ignition and this may 
introduce some confusion ; for example, in his initial 

experiments, the author took as the critical voltage 

on the test condenser that value which gave 10/10 

failures to ignite, but an increase of } per cent. in 

caused at least one ignition in ten trials. 

F. W. Brown, D. J. Kusler and F. G. Gibson* fire 

their trials at each of a number of voltages, plot the 

energy against probability of ignition and deduce 
‘the value for nil probability graphically. The 
Present practice in the author’s laboratory is to 

make 50 trials at each voltage and estimate the 

voltage value at which 50 per cent. ignitions would 

occur. This procedure was discussed in greater detail 

in another papert where it was shown that an 

accurate value for very low probabilities, say, one in 





& thousand, cannot usually be calculated for sensi- | 44 


tive materials. A useful empirical rule is to use as 
the critical energy in calculations 0-05 of the 50 per 
cent. ignition energy. 


* United States Bureau of Mines, Report 3852 (1946). 

t “ Notes on Static Hazard in Handling Powdered 
Materials,” by G. Morris. Read at a meetingof the Institu- 
tion of the Rubber Industry, held in Birmingham on 
December 9, 1946. 
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in the form of dusts. Fine metallic powders, which 
have been of increasing importance during the last 
war, have a particularly bad reputation for ignition 
as dust clouds, and have been shownf{ to be much 
more inflammable than clouds of organic dusts. 
Although many investigators have examined the 
inflammability of such clouds, in only a few cases 
are specific spark energies given. It is remarkable 
that Hartmann, ef al., found that Dowmetal, iron 
dust and magnesium powders could be ignited with 
less than 0-1 joule, corresponding closely to the 
figure quoted by them for a heap of quiescent pow- 
der. This may be due to the comparatively ener- 
getic s used in which some dispersal of the 
dust into the surrounding atmosphere may have 
taken place, so that the ignition was actually with a 
dust cloud and not a quiescent powder. 

Brown, Kusler and Gibson, in their tests on the 
ignition of explosives, previously cited, obtained 
partial deflagrations with some unconfined explo- 
sives, which they attributed to ignition of dust 
suspensions. Those energies were invariably much 
less than the critical energy for the powder in bulk ; 
for example, fine tetryl deflagrated with an energy 
of 0-007 joule, although coarse tetryl failed to fire 
unconfined with 11 joules. While confined, both 
coarse and fine material had a critical energy of 
joules. Similar results were obtained with 
T.N.T., P.E.T.N., and ammonium picrate. 

It will be seen that, for very sensitive materials, 
either in the form of vapour, of powder or of dust 
suspension, electrical energies of the order of 0-1 to 
1 millijoule are necessary to cause ignition. The 





* United States Bureau of Mines, Report 3722 (1943), 
t Loc. cit. 








other sensitive materials range between 1 millijoule 
and 1 joule, but it is most unlikely, in properly 
earthed plant, that energies so great as 1 joule could 
take part in an accidental discharge. Very few 
condensers greater than 0-001 »F should occur in 
factory plant and 1 millijoule on such a condenser 
requires 1,400 volts. Voltages as much as this will 
usually force themselves on the attention of the 
operators either as shocks or as visible or audible 
disc 


It will be realised that, although the same simple 
rules for the elimination of static charges, and the 
control of risks due to their presence, are general to 
all manufacturing conditions, any operation must 
be considered on its merits, allowing for the particu- 
lar process and materials involved and the building 
in which the work is done, since floorings, atmo- 
spheric conditions, etc., play so big a part in satis- 
factory control. For this purpose, each operation 
must be considered quantitatively. Fortunately, the 
measurements necessary call neither for special skill 
nor for expensive apparatus. Suitable methods of 
making the measurements are described 
in standard electrical text-books, but, for most 
purposes, the simple methods detailed below will be 
found convenient and adequate. 


In the past, too great trust has been placed in the 
familiar gold-leaf electroscope, the use of which 
may be most misleading due to the qualitative 
nature of the measurement. The author has known 
instances in which the use of this instrument has 
failed to detect conditions involving a definite hazard, 
while the number of instances where the detection of 
charges by an electroscope has been thought errone- 
ously to indicate danger must be numerous. 

Electrostatics is the oldest branch of electrical 
science and, of the two systems of electrical units 
developed in the Nineteenth Century, one, the 
electrostatic system of units (E.8.U.), is frequently 
used by modern writers on static risks. In the 
author’s opinion, this practice is to be deplored 
as it is just as simple to use the practical units, 
am , volts and ohms, with the great advantage 
that the physical magnitudes of capacitance, resist- 
ance and voltage are then immediately apparent in 
terms familiar in everyday electrical work; for 
example, that a resistance is 1-11 x 10-* E.S.U. 
conveys much less to the average physicist or 
engineer than the equivalent statement that it is 
one megohm. 

All that is required for the measurement of 
charge, capacitance or voltage is a portable electro- 
meter, a high-insulation variable condenser of range, 
say, 100 to 1,500 » uF, and a few good quality radio- 
type resistors and condensers. For testing conduct- 
ing footwear and floorings, a Post Office box or a 
Megger can also be useful ; but great care should be 
taken in employing the latter instrument, as the 
high voltage may lead to shocks to human subjects 
or the introduction of greater hazards than the test 
is designed to overcome. 

Two types of electrometer which have the 
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necessary portability and ease of handling are the 
Lindemann electrometer, made by the Cambridge 
Instrument Company, and the simple types of valve 
voltmeter now available. If the latter type is 
chosen, it should conveniently have a range of 0 to 10 
volts and, when used with a capacitance of 100 puF, 
should not leak more than 1 per cent. per second. 
A useful circuit is shown in Fig. 6, herewith. 

The charge on any insulated body is best measured 
by lowering it into a ‘“‘ Faraday ice pail” connected 
to the electrometer, a ballast condenser of suitable 
size being connected in parallel with the “ice pail.” 
Any metal container of convenient size may be used 
as an “ice pail,’’ provided that it is insulated on 
@ suitable stand. The author has found that an 
ordinary galvanised-iron bucket, standing on a slab 
of paraffin wax, is very convenient for this 

The capacitance of a body is best determined by 


TABLE II.—Initiating Explosives. 


cution “being from power mains. H. A. Poehler* 
has summarised knowledge of this subject, from 
which it may be deduced that, since capacity sparks 
such as may occur accidentally in industry are of 
short duration, it is most unlikely that any effect 
on the heart will be caused. There is a small 
possibility of cessation of respiration due to action 
on the nervous system, but this is unlikely to be 
sufficient to require artificial respiration. 

The most likely risk appears.to be of physical 
damage, falling, etc., due to the momentary involun- 
tary contraction on the passage of the charge. 
Jumping of this kind is likely to lead to accidents 
if the individual is handling percussion sensitive 
material, and, for this reason, special precautions 
against electric shocks are necessary in the explosives 
industry. It. must be emphasised that, if a person, 
knowing that he is dealing with a readily ignited 

TaBLE III.—Other Explosives. 








Energy, 
Substance. Ergs. Reference. 
Co; acet 20 J. D. Morgan, Phil. M 
wr. ox vol. 45, a 968 (i923). 
Basic lead trinitro 30 
Lead trinitro resor- | 140-260 LC.1., Limited, Explosives 
ee \ ben Research Dept., 
nate). itherto unpublished re- 
960 searches. 
900 I. Hartmann, J. Nagy, and 
H. R. Brown, U.S. a 
of Mines, 3722 
(1943). 
Lead dinitro resor. 500 I.C.1., Limited, Explosives 
Lead azide (crystal 400 \ hitherto lished "re: 
un Te- 
line). 18,000 searches. _ 
70,000 FP. W. Brown, D. J. Kusler 
Lead azide (col >280,000 and F. G. Gibson, U.S. 
loidal). Bureau of Mines, Report |° 
3852 (1946). 
Tetrazene .| >2-8 x 105] LCL 


Mercury 
(Unconfined) ..| >8 x 105 1.C.L, Limited, Explosives 
(Confined) «+ .. 2x 105 Divn. Research Dept., 
hitherto unpublished re- 
searches, 
(Confined) ..| 2-5 x 105 | F. W. Brown, D. J. Kusler 
55/45 ful- | 6-3 x 108 Len Ticnea Bipiests 
oy aw - 3x CL, , 
minate PbO2. Divn., Research Dept., 
hitherto unpublished re- 
searches. 
Lead picrate -| >2-8 x 1065 











charging it to a known voltage, v, from, say, a radio 
high-tension battery, the negative pole of which i is 
connected to earth. After charging and i 
the body, it is connected to a condenser of known 
size in parallel with the electrometer, and the 
process is repeated until the electrometer indicates a 
voltage V, suitable for measurement. Thus, if v is 
@ much greater voltage than V, we can write to a 
sufficient approximation, 

nev=COV 
where c is the required capacitance, C is the combined 
capacitance of standard condenser and electrometer, 
and 2 is the number of times the charge sharing 
operation has been carried out. 

This procedure, obviously, can be applied to find 
the capacitance of a person wearing high-resistance 
footwear. He stands on a metal plate to which the 
negative pole of the battery is connected and 
touches, alternately, two knobs, one connected to 
the battery and one to the electrometer system. It 
is well to couple a high resistance, say, 1 megohm, 
in the connection to avoid the possibility 
of a shock due to any failure of the subject to carry 
out the test in the proper sequence. 

The same simple apparatus can be used to deter- 
mine high resistances of the order of megohms. Ifa 
condenser of capacitance C, initially at a voltage V,, 
has its terminals connected by a resistance R, the 
voltage falls exponentially with time, according to 
the formula, 

Vo t 
2-303 log v "oR 
If ¢ is in seconds and C in microfarads, R is expressed 
in megohms. 

The effects of shocks in human beings due to 

capacitive-type discharges do not appear to have 


‘| from 10-* to 10-’ ampere. 








(Joules). 
Substance. Reference. 
Uncon- | Con- 
fined. | fined, 

T.N.T. >11 4-4 F. W. Brown, D. J. Kusler 

Tetryl.. >l1 4:5 and F. G. Gi , U.S. 

Ammonium >12 6-0 Bureau of Mines, 

x4 3852 (1946). 

P.E.T.N. >2-5 L.C.I. Limited, Explosives 
Divn. Research Dept., 
hitherto unpublished 

Nitro-glycerine | >12-5 — F. W. Brown, D. J. Kusler 

“ and F. G. Gibson, loc. cit. 
>0-3 1.C.1., Limited, Explosives 
Divn. Research Dept., 
hitherto unpublished re- 
searches. 
0-062 3-1 
“ay (aot 
Snsokelees 4-7 F. W. Bro D. J. Kusler 
propellant rat 5 and F. G. Gibson, loc. cit. 
i Research Dept., 
0-3 hitherto unpublished 

Blackpowder | >12-5 |0-8tol-6| F. W. Brown, D. J. Kusler 

and F. G. Gibson, 














TaBLE IV.—Voltages to which an Insulated Person 
(Capacity 300 uy F.) was Raised by Simple Operations 
(Insulation by Rubber Shoes.) 











Operation. Voltage. 
Rubbing his own woollen jacket 270 
Woollen jacket rub by 300 to 1,270 
earthed assistant. 
Walking ten times across 20 ft. 470 to 1,230 


—_ floor covered by hair 


Ruptlos earthed metal plate 
with cotton cloth, 





1,170, 1,070, 1,530, 970, 1,600, 
900, 900 





material, should suffer a perceptible electric shock, 
even though the spark energy involved is far below 
the critical level for ignition, he is likely to form the 
opinion that his working conditions are unsafe, 
a mental condition which can only lead to trouble. 
Since the worker undoubtedly constitutes the 
most difficult conductor in an average chemical 
process to earth adequately, the capacitance of an 
average man is frequently required in calculations. 
This capacitance can be considered as of two partes in 
parallel. The capacitance of the body, considered as 
a conductor near an earthed plane, is usually of the 
order of 100 nz F.; and that of the soles of his 
feet to earth, through rubber boot-soles of average 
thickness, averages about 200 ny» F. Tests on a 
number of men wéaring rubber overshoes gave 
total capacitance values in the range 300 py F. 
to 800 uyF. Brown, Kusler and Gibson have 
also made measurements of the capacitance of the 


average value to use in calculations. 

The voltages to which an insulated man can be 
raised by simple operations are set out in Table IV, 
on this page. These correspond to rates of charge of 
During some trials 
made in the author’s laboratory, a man wearing a 
well-dried Harris tweed coat stood on an insulating 
stand and held in one hand a wire connecting him 








been widely studied, most reported cases of electro- 


* Electronic Engineering, vol. 17, page 178 (1945). 


human body, and consider 300 uy F. a suitable |. 
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to ‘an cialis sil galvanometer. The 
other terminal of the galvanometer was joined 
directly toearth. When the tweed coat was brushed 
very vigorously by an earthed assistant, it wag 
found that a current of 10-’ ampere could be 
maintained steadily for times up to 30 seconds, 
The fabric was specially dried for this test, and, 
in rubbing, considerable heat was generated, sg 
that 10-? ampere may be taken as a maximum 
value of the rate of charge on a man due to his own 
exertions ; in practice, it is doubtful if one-tenth of 
this current is generated during ordinary work. 

Of mechanical operations in industry, driving 
belts are probably the best producers of electro. 
static charges. Experiments in the Explosives 


Fig. 5. \ F 
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Division laboratory have shown that a leather belt, 
driving an unloaded buff, could produce a charge 
at a rate of 3 x 10-’ ampere, and that the buff, 
which had a resistance to earth of 1,500 megohms, 
would reach a steady potential of about 450 volts 
in one minute. 

Consider a conductor of capacitance C, the leak 
resistance to earth being R. If the conductor is 
being charged by a constant current I, the potential 
of the conductor, V, is given by : 


dQ dv 
oe a aoe 


(g03aF) 


(1) 
where i is the current through R at any time ?. 
4 
But, by Ohm’s Law, i = n° that, 


ie@u +e 

eel A 

If the conductor is initially at earth potential, 
V = Oat ¢t = 0, the solution required is, 

et 

V=IR (: < 

This describes the time rate of rise of potential 

of the conductor and shows that, in the limit, for 

very long times, the potential tends to a limiting 

value; IR, independent of the capacitance. The 


(2) 


(3) 
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jeak current then exactly balences the charging 
current and the potential no longer pises. 

This information can now be applied as an 
example to & practical case. Consider a person, 
wearing ordinary rubber overshoes, whose capacit- 
ance to earth has @ maximum value of 1,000 pyF. 
He acquires a charge by friction of his clothing and 
it is desired to know his maximum permissible 
resistance to earth when handling a sensitive 
explosive which requires, say, 30 ergs to give one 

ition in 100 trials. Using a factor of safety, the 
permissible electrostatic energy can then be taken 
as 1 erg, 80 that his permissible voltage is, 

Energy =#CV?; 

10-7 joules = 4 10~* (farads) V? (volts) ; and, therefore, 

Vv = 14 volts. 

It was shown above that the rate of charge of an 
insulated man due to his own exertions can be taken 
as 10-7? ampere. Inserting this value gives ~ 


14 = 10-7 R, 


so that the maximum permissible leak resistance 
would be 140 megohms. Since resistances as large 
as this are liable to be greatly influenced by dirt 
films and the like, it is wise to introduce yet another 
factor of safety and to take 20 megohms as a work- 
ing limit of the resistance to earth of an operator. 
In the past, a figure of 3 megohms has been exten- 
sively used in earthing safety tests. 

The very high er a leak resistances found 
by the above simple calculation demonstrate how 
the common practice of humidifying the atmosphere 
is effective as an anti-static precaution. 

An industrial process involving a static hazard 
cannot, theoretically, be ‘considered perfectly safe. 
If, however, it can be shown that the risk of ignition 
is, say, one chance in 20 years, the danger may be 
said to be under control. This will usually involve 
a probability of ignition of one in many millions ; 
for example, in one particular plant, several opera- 
tions each involving a static hazard are each carried 
out 4,000 times a day or, say, 1,100,000 times per 


annum. 

Now, three events have to coincide for an ignition 
to occur: (a) a condenser involved in the process 
has to be charged to a potential such that the elec- 
trical energy it can deliver as a spark is great enough 
to cause an ignition of the sensitive material 
involved; (6) an appropriate mechanism has to 
operate, whereby the condenser has to lose its charge 
as a capacitance spark ; and (c) the path taken by 
the spark has to pass sufficiently close to the sensi- 
tive material to cause an ignition. The chance of 
an ignition occurring in the process is obviously the 
product of the chances of the three events (a), (b) 
and (c). 

Of the three conditions, (a) is susceptible to 
physical examination and to control; (b) must be 
estimated in view of the actual process used, but it 
is unlikely that any accurate estimate of the chance 
of a discharge can be made ; and, as regards (c), the 
risk will vary enormously with the type of process. 
For example, in milling, the risk will be very 
inside the mill or ducting and negligible outside it. 
In handling inflammable solvents, the risk is 
negligible with full vessels, great in partly filled 
tanks, and depends on the ventilation conditions in 
the working buildings. In explosives —_—- 
where great attention is paid to cleanliness and 
spills of explosive have to be cleaned up at core 
this risk should be small. It is fairly obvious that 
the only way to control the magnitude of these risks 
is to concentrate.on step (a), reduce the chance of a 
condenser acquiring an incendiary energy, and 
the factors of chance introduced by (6) and (c) as 
hidden factors of safety. 

It cannot be too strongly emphasised that, in 
practice, any industrial operation in. which it is 
suspected that electrostatic charges are being 
generated, and in which sensitive material is handled, 
must, so far as concerns the evaluation of the ignition 
risk and the devising of methods to eliminate the 
hazard, be treated asa specific case; this usually 
involves the making of simple electrical tests, 
actually on the plant. 

The first step is to find out the critical ignition 
energy of the material handled in the actual state 
of purity, dryness and temperature used in the 


+ | devoted to the gamma, beta and error functions, 


very high, corresponding to capacity sparks having 
energies of the order of joules, that value may be 
used, since a precise value is not required. If the 
energy is quoted as of the order of millijoules, an 
a test with the actual material is desir- 
a 

The second step is to examine the plant and to 
determine the resistance to earth, under actual plant 
working conditions, of all conductors near which 
deposits of the sensitive material can agp. A form. 
Particular care must be taken to include all such 
conductors, particularly movable ones, such as the 
process workers and all others who have access to 
the plant. 

The third step is to measure the maximum rate 
at which electrical energy is being generated. This 
can be done by examining the voltage to which 
particular conductors of measured capacity are 
raised during the working of the plant. The 
maximum permissible leak resistance of any sus- 
pected conducting part of the plant can then be cal- 
culated as shown above. 

If the observed value of the leak resistance is less 
than the calculated maximum by a factor of safety 
based on the conditions in the plant and the damage 
likely to be caused by an ignition, the process can be 
considered free from static risks, 
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Applied Mathematics for Engineers and Physicists. By 
PROFESSOR L. A. Pipes. McGraw-Hill Book Company, 
Incorporated, 330, West 42nd-street, New York, 18, 
U.S.A. [Price 5.50 dols.] McGraw-Hill Publishing 
Company, Limited, Aldwych House, Aldwych, London, 
W.C.2.. [Price 27s. 6d.] 

Ar the present time, the study of several outstanding 

problems in ineering necessitates the use of 

concepts and methods which a few years ago would 
have been found only in mathematical treatises. 

The need arises from the increasing pie my of 

mechanical, electrical and acoustical systems, and 

the aim is to minimise the work of computation 

involved in the analysis of such systems. Fourier 

series, determinants and matrices are more or less 
familiar to advanced students, and so are infinite 
series and complex numbers; but the Laplace 
transformation is not so widely known as it should 
be in connection with the solution of differential 
equations. Following an informative discussion 
of these subjects in the book under review, Professor 
Pipes proceeds, from Chapter VII onwards, to 
extend the use of the Laplacian transformation 
and so expound the theory of oscillations in electrical 
circuits, mechanical vibrations, including certain 
non-linear cases, and problems in the theory of 
structures, Of the 22 chapters, some deal with 
matters of general interest, as for instance, partial 
differentiation and veetor analysis, while others 
are of importance in more specialised branches of 
the subject. In reference to the latter, attention 
may be drawn to Chapters XII to XIV, which are 








Bessel functions, and Legendre’s differential equa- 
tion ; and also to Chapters XVII and XVIII, on 
Laplace’s differential equation and the theory of 
in | heat conduction. 

As a source of reference for those who can follow 
all | the analysis given the book is excellent in every way, 
but it is not one which an engineer would prefer for 

ing himself mathematics without the aid of a 
teacher, The a h is too analytical for this 
purpose, and some of the physical applications are 
in too compact a form for easy assimilation. A 
well-trained mathematician will find no difficulty 
in applying these methods when he requires them, 
but for the engineer a problem is not solved by that 
understanding alone ; there is an important differ- 
ence between appreciating the various steps ot a 
‘mathematical method on reading an exposition of 
it and carrying out the necessary calculations and 
deductions in an efficient manner. It may be that 
the author attempts too much for a work consisting 
of some 600 pages, and, at the same time, gives 
overmuch space to certain topics at the expense 
of others of equal practical importance. The 
calculus of variations is a case in point, in that it 
is of much greater utility in the mechanical sciences 





process. If the values quoted in the literature are 


than is suggested by the treatment. of it on pages 





292 to 298.’ Some of the illustrative examples, too; 
fail to bring out the difficulties which would attend 
the application of operational methods to the kind 
of problem met with in practice, especially in the 
field of structural engineering, as may be exemplified 
by reference to the problem of finding the displace- 
‘ment produced by a rapidly applied load, or an 
impact, at an intermediate point on the span of a 
beam of variable cross-section, In the hands of a 
lecturer, these shortcomings can be rectified by the 
‘choice of suitable examples, and by appropriate 
discussion of the practical limitations, as well as the 
advantages, of a particular method or process. 
In perusing the book, a student of mechanical 
engineering may well feel that his real difficulty 
is that of translating physical problems into the 
e of mathematics. This is inevitable, since 
the physics of to-day is the engineering of to-morrow ; 
and in more advanced studies the terms “ pure 
science” and “technology ’’ are closely linked by 
the factor of time. 





Metallurgy for Aircraft Engineers, Inspectors and Engi- 
neering Students. By R. A. BEAUMONT, A.M.I.Mech.E., 
A.F.R.Ae.S. Sir Isaac Pitman and Sons, Limited, 
Parker-street, Kingsway, London, W.0.2. [Price 25s. 
net.) 

Tue author of this book is superintendent. of the 
mechanical testing laboratory of the College of 
Aeronautical Engineering, and deals with his sub- 
ject principally from the point of view that this 
office would suggest. He seeks to explain the causes 
of the peculiar behaviour of metals as revealed in 
testing, and so to lead his readers to consider possible 
metallurgical improvements’ in them, or to guard 
against the recurrence of faults in production pro- 
cesses. In this sense, it should be a valuable book to 
users of the metals described, although, as the author 
admits, it is not a specialist’s text-book on metal-: 
lurgy. The balance of subjects chosen is somewhat 
surprising, however, bearing in mind that the book 
is addressed to “‘ aircraft engineers, » and 
students of aeronauticalengineering,”’ for six chapters 
are devoted. to the ferrous metals, but only one to 
light alloys. There is one on the brasses and 
bronzes, and mechanical testing and temperature- 
—— equipment have a chapter each. Useful 
tables strengths and other characteristics of 
metals are given in the a iate places. The 
book is thus reasonably complete in the discussions 
upon steel, except that no mention is made of the. 
question of corrosion, which is principally a metal- 
lurgical problem. The text dealing with light alloys 
is correct enough so far as it goes, but does not 
cover the subject at all fully, being compressed into 
so small a space ; and the same can be said of the 
treatment of copper-tin alloys. Lead-bronze is 
mentioned as a bearing metal, but the correct 
composition of such metals is not discussed at any 
length. The book could be read with advantage 
by the aeronautical engineer who wishes to increase 
his knowledge of the reasons governing the behaviour 
of ‘his raw materials, especially the steels. The 
parts dealing with the other metals will at least start 
‘him to reason upon similar lines, even if he has to ex- 
tend his inquiries elsewhere. A considerable amount 
of useful information is conveniently summarised in 
Appendices VI to IX, tabulating the Specifications 
for steel, aluminium alloys and copper alloys, re- 
spectively. 





The Story of the Telephone. A History of the Tele- 
comniunications Industry of Britain. By J. H. 
ROBERTSON. Sir Isaac Pitman and Sons, Limited, 
Parker-street, Kingsway, London, W.O0.2. [Price 
10s. 6d. net.] 

In 1934, there were 4,136 trunk telephone circuits 

over 25 miles long in Great Britain ; in 1939, there 

were 6,800, Corresponding totals for circuits 

200 miles or more long were 69 and 270. These 

‘figures are an indication of the remarkable progress 

being made in the telephone service in the years 

immediately preceding the war. The purpose of. 
this book is to record the steps, both administrative 
and technical, by which, from the beginnings, this 
satisfactory position was built up. Throughout, 
the credit which is due is given to the manufacturing, 
industry without the efforts of which the system. 





would never have been created, In the later years, 
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co-operation and mutual understanding between the 
Post Office and the manufacturers, and between the 
various manufacturers themselves, were highly de- 
, but earlier, more opposition than help was 
furnished from official quarters and such progress as 
as made was largely forced by the industry agai 
* administrative lethargy and lack of understanding. 
The activities of the Telephone Development Asso- 
ciation, which was founded in 1924, did much to 
create an atmosphere in which progress was 
— 

Mr. Robertson states that he began this book, at 
the request of the Telecommunication Engineering 
and Manufacturing Association, when he had 

“no Sesion at at all of the telephone industry.” 
In these circumstances, it is not to be expected that 


the work should form a contribution to the engineer-’ 


ing side of its subject. As it was not possible to 
explain the part which the manufacturing industry 
played in the development of the telephone system 
without some account of the devices and methods 
which it introduced, descriptions are given of, for 
instanee, various automatic switching systems, but 
as these are not accompanied by any diagrams or 
other illustrations it is doubtful if they will be 
understood other than by those who already have a 
fair general knowledge of the technical side of the 
subject. This aspect of the book, however, does not 
unfavourably influence its treatment of what must 
be regarded as its main concern, which is the ad- 
ministrative development of the telephone service. 
Beginning with an account of the experiments of 
Bell, the setting up of the Coleman-street exchange 
in 1879, the first in this country, is described, the 
early commercial development then being dealt with. 
The confused situation which gradually grew up, 
with many rival telephone companies in existence, is 
elucidated with , an account then being given 
of the formation of the National Telephone Company, 
the establishment of Post Office competition and 
the undesirable permission which was given to 
municipalities to establish local telephone services. 
Six towns took advantage of this legislation. Most 
of them lost money and the only municipal service 
which has survived is that at Hull which has been 
dovetailed into the national system. Mr. Robert- 
son’s account of the administrative chaos which 
resulted from pre-conceived ideas, official j i 
and lack of appreciation of the possibilities of the 
telephone, is interesting and valuable, as is his 
explanation of how the present unified system was 
gradually created. It is unfortunate that he has 
marred his work by indulging, from time to time, in 
quite unnecessary cheap journalistic clichés and 
slang. It may be that the “slap-happy” com- 
petition of the early telephone years was undesirable ; 
that when Mr. A. R. Bennett, the consulting engineer 
for the Glasgow Corporation we system, read 
@ paper before the Institution of Electrical En- 
gineers, ‘‘he led with his chin”; and that the 
Glasgow installation was a “ costly experiment in 
fat-headedness,” but in each case the meaning might 
have been expressed in terms more suitable to a 





Aircraft Strength of Materials. By H. D. Conway, M.A., 
Ph.D. Chapman and Hall, Limited, 37, Essex-street, 
London, W.C.2. [Price 21s. net.) 

AurHouaGH the development of the theory of struc- 

tures for use in the design of aircraft has been very 

largely determined by the requirements of the 
specialist in this class of work, much of the theory 
is of great utility. in structural design generally 

Hence modern methods of computing the strength 

= structural stability of aircraft components can 

be applied advantageously in several branches of 
engineering, as is shown in those chapters of Dr. 

Conway’s book which are devoted to the analysis 

of stress produced in simple components by various 

kinds of loading. In the chapter on struts and ties, 
for instance, Euler’s theory is followed by Berry’s 
analysis for a strut-having an elliptical or a tapered 
section, the case of struts and ties with either longi- 

tudinal or transverse loading, and by applications of 

Maclaurin’s series method and of the polar bending- 

moment The work is characterised by a 

commendably clear style in which due attention is 

paid to details, as may be indicated by reference to 





. | kind. of basic information that the inexperienced 
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the useful table of Berry functions included in 
Appendix II of the book. The structure of 
an aeroplane lends itself to instructive applica- 
tions of the theory of continuous beams, and to 
extensions of that theory to the case of simply stiff 
systems in the first place, and to redundant systems 
in the second. A knowledge of the fundamental 
principles will enable the reader to examine quite 
complicated frameworks with a mathematical equip- 
ment that is within easy grasp of the serious student. 
The problem of thin-plate construction is more 
difficult and will require further investigation before 
it can be dealt with in a text-book of this kind, as is 
to be inferred from the brevity of Dr. Conway’s 
chapter on the subject ; but the treatment includes 
an informative discussion of the related problem of 
stress in a closed ring, which will be found in 
A ix I, 

While the work contains much information on 
the theory of structures applied to aircraft, there is 
practically none on the strength of materials. This 
is regrettable for a number of reasons : one is that 
progress in this direction during recent years has 
been greatly assisted by the manufacture of im- 
proved materials ; another is that aesign and the 
relative merits of materials are so interrelated that 
one can hardly be discussed without reference to the 
other. It isin the nature of things that the mechani- 
cal and other properties of materials should deter- 
mine the possible scope for development and 
improvement in the way of construction, and an 
appreciation of this fact should make for the sense 
of proportion and balance of consideration that 
constitute the hall-mark of a well-informed engineer. 
The inclusion of an adequate treatment of the 
strength of materials and a chapter on the experi- 
mental analysis of structures in a second edition of 
the book would enhance its practical value for those 
engaged in the drawing office and the laboratory of 





Awards to Inventors. By J. P. GranaM, B.A., Barrister- 
at-Law. Sweet and Maxwell, Limited, 2 and 3, Chan- 
cery-lane, London, W.C.2. [Price 21s. net.] 

As a broad generalisation, it is probably true that 

the most useful text-books are those written by 

|practitioners of the subjects discussed who have 
failed to find in available published works the 
information that they need and have been forced 
by circumstances to go to the original sources to 
obtain it. Mr. Graham’s book falls into this cate- 
gory. The bare title hardly does justice to it, for 
it is much more than another recapitulation of the 


inventor should know ; to quote the sub-title, it is 
“a discussion of the Law relating to the use by 
the Crown of inventions and of the principles appli- 
cable to awards by the Royal Commission on 
Awards to Inventors of 1946,” written by a lawyer 
primarily for the use of lawyers concerned with the 
large numbers of claims arising out of the use by 
the Crown of inventions in the course of the recent 
war, It may be commended, however, to the 
attention of patentees also, as a particularly clear 
exposition of the circumstances affecting Crown 
user of inventions, the procedure in dealing with 
“secret ” and “ prohibited ” patents, and the posi- 
tion of an inventor in cases where disclosure of his 








invention is prevented or restricted. 


RELATIONS BETWEEN THE 
ELASTIC CONSTANTS. 
By D. 8. MoGreaor, M.Sc., A.M.I.Mech.E. 

THERE are a number of methods of deriving the 
relation between the modulus of elasticity, the 
modulus of rigidity and Poisson’s ratio for a material, 
but the more commonly used all seem to be varia- 
tions on the same theme, based on the construction 
shown in Fig. 1. Referring to the figure, A B C D 
is the square section of a piece of material which, 
when in shear, distorts to the shape AB’C’D. The 
derivation then involves the dropping of the per- 
pendicular C E on to the new diagonal AC’ and 
treating the triangle CEC’ as though the angles 
C and C’ were 45 deg. Students always seem 
uneasy about this approximation, and with reason ; 
for any sketch such as this must be grossly exag- 
gerated and it is difficult to realise how extremely 
small is the strain that actually takes place. The 
following method of presentation is offered as being 
simple and avoiding the approximation difficulty. 

It must be remembered that before coming to this 
particular problem, the student will have discovered 
that equal complementary shear stresses exist on 
planes at right angles, and that on planes at 45 deg. 
to the pure shear planes, there are mutually per- 
pendicular pure tensile and compressive stresses, 
each of magnitude equal to the pure shear stress. 

Referring to Fig. 2, O X and OY are a pair of 
rectangular axes and A BC D a rectangular section 
through a material cut by the X Y plane. Let the 
base A D be fixed to the O X axis, and let the top 
face BC be sheared in the OX direction. Let 
q = shear stress, G = modulus of rigidity, E = 
modulus of elasticity = Poisson’s ratio. 

Consider any point such as P. Its co-ordinates 
are (x, y) and the distance O P may be denoted by z. 
Then at any instant 


x+y? = 2 
differentiate : 
22dz = 2dz (since y is constant) 
divide by 2y*: 
2 dz sds (1) 
"rr 


The case of interest arises when the angle @ is 
45 deg., for then z = y and y* = } 2 and, further- 
more, O P is then in simple tension along its length 
and in simple compression at right angles to its 
length, both stresses being equal to the shear 
stress g. Thus, when @ is 45 deg., equation (1) gives 

dz ads 


. ~~ =o 


v 2 
But © = shear strain of the material = 2, and - 


« (2) 


= direct strain on 0 P = 2 (1 +0), and thus putting 
these values in equation (2) we have 
q % E 

o73z" t+? ite=s 
giving the relation between the three constants. 

The fact that the height y is constant may be 
demonstrated by drawing Fig. 2 on the end of the 
thickest book available ; as the leaves are caused to 
slide (or shear) over each other, the height y is seen 
to be the total thickness of all the leaves lying 
between the lines A D and B C—and this number 
of leaves remians constant. 


or 

















JULY 23, 7047-_ 


ENGINEERING. 





nS 77 





—_— 








EXHIBITS AT. THE ROYAL AGRICULTURAL SHOW. 








Fie. 14. Trencu DieaeR; MEssRs. 


THE ROYAL AGRICULTURAL 
SHOW AT LINCOLN. 
(Continued from page 55.) 

THERE is little doubt that, at the present time, 
the wheeled tractcr is more popular than the track- 
laying type, probably because of the larger first 
cost of the latter machine and the more general 
nature of the duties that can be performed with 
wheeled tractors. Nevertheless, a good case can 
be made for both types of machine and the ideal 
equipment for a farm might well be one of each type. 
Cost alone rules this out in the majority of cases, 
but a close approach to this ideal can be made by 
using the special equipment produced by Messrs. 
Roadless Traction, Limited, Hounslow, Middlesex. 
This equipment virtually converts a standard 
4-wheeled tractor into a half-track machine. A 
Fordson Major tractor-so equipped was exhibited 
on the stand of Messrs. Ford Motor Company, 
Limited, Dagenham, and the photograph reproduced 
in Fig. 13, on this page, shows the equipment in use. 
The type of track used on this equipment differs 
considerably from that used on conventional track- 
laying vehicles in that the track links are interlocked 
to give a predetermined curvature when the track 
is loaded, so that the track in contact with the 
ground can be considered as part of a Wheel having 
a diameter considerably in excess of the usual tractor 
wheel; in this case, the curvature of the track is 
equivalent to a wheel 20 ft. in diameter. It will 
be seen that the rear wheels of the tractor have been 
replaced by driving sprockets of comparatively large 
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diameter. Only one idler wheel is used on each 
side and these are carried on an axle at the rear 
of the tractor. A welded steel casing, bolted to 
the differential housing, is fitted with two heavy 
coil springs which project beyond the vertical rear 
face of the casing. The idler-wheel axle is fitted 
with two links which are held to, but free to rotate 
about, a cross-shaft bolted directly to the steel casing 
so that the axle is parallel to the axis of the cross- 
shaft, but free to swing round it. The two spring 
are located opposite to the axle, so that, should 
any obstruction, such as a large stone, enter the 
track, the axle is free to move and contact the 
coil springs, thus preventing the mechanism from 
being damaged. The coil springs are fitted purely 
as a safety device, however, and do not hold the 
track in tension ; under normal operating conditions, 
the track is in compression, an arrangement which 
reduces wear considerably. The removal of the 
tractor wheels and the fitting of the sprocket wheels, 
tracks, etc., takes approximately three to four 
hours, the actual time taken, of course; depending 
on the workshop facilities available. The manu- 
facturers claim that the performance of a tractor 
so equipped is increased by some 50 per cent. 
when soil conditions favour the use of wheels, and 
this figure rises to approximately 100 per cent. 
when soil conditions are definitely unfavourable to 
the operation of wheeled tractors. 

The versatility of the four-wheeled type of tractor 
is well exemplified by the trench digger exhibited 
by Messrs. Barford (Agricultural), Limited, Gran- 


herewith. The digger has been designed for use 
with the Fordson Major tractor and, as will be seen 
from the illustration, it is fitted directly to the 
rear of the tractor, the digger and tractor forming 
a single unit and the motive power being taken 
from the rear power take-off of the tractor. The 
mechanism of the digger may be likened to a ratchet 
wheel with elongated teeth, the teeth being used to 
cut into the ground and form the trench. The 
drive from the tractor power take-off is transmitted 
through a flexible coupling and a roller chain to a 
bevel-gear reduction box which, in turn, drives the 
crankshaft for imparting the reciprocating motion 
to the ratchet mechanism. The near-side end of the 
crankshaft can be seen in the illustration below 
the driver’s seat. The crankshaft is connected 
through two rods, one on each side of the main 
boom, to the pawl-operating arms, situated one on 
each side of the rotor and bridged at their top ends, 
the bridge piece being fitted with the pawl. The arms 
pivot about the centre of the rotor and when they 
are moved to the right, as viewed in the illustration, 
by the connecting rods, the pawl pushes against 
the extremity of one of the rotor arms and causes 
the rotor to be moved a distance determined by the 
throw of the cranks. As the crankshaft continues 
to rotate, the pawl-operating arms reverse their 
motion and move towards the left, the throw of the 
cranks being arranged so that the distance moved 
in this direction is sufficient for the pawl to strike 
and lift over the next arm of the rotor, when the 
operation described is repeated. The boom to which 
the rotor is fitted is raised and lowered by the small 
hand winch situated in front of the driver. When 
commencing to cut a trench, the rotor digs itself 
in to the required depth, no previous hand-digging 
being n . The amount of soil removed by 
each arm of the rotor is regulated by moving the 
tractor forward a small amount during each return 
stroke of the pawl-operating arms, and this is 
accomplished by a separate ratchet gear which can 
be seen just below, and slightly to the rear of, the 
driver’s seat. The pawl of this ratchet gear is 
operated by a cam fitted to the end of the crankshaft, 
and the complete gear is arranged to rotate a drum 
and thus haul in a definite amount of wire rope, 
anchored at a convenient point ahead of the tractor, 
during each return stroke of the pawl-operating 
arms of the main rotor. The maximum depth of 
trench which can be cut is 2 ft. 3 in., the trench 
having a width of 11 in. at the top and 4 in. at the 
bottom, while the maximum cutting is 7 ft. 
a minute. The digging rotor has six arms, fitted 
with renewable hardened-steel cutting plates: 

The preparation of a seed bed is usually a laborious 
process entailing ploughing, cultivating and harrow- 
ing. These operations can be reduced substantially 
in number by the use of rotary hoes, which are 
capable of preparing a satisfactory seed bed directly 
from ploughed land and, under ideal conditions, it is 
possible to dispense with ploughing altogether. 
Basically, the rotary hoe consists of a number of 
steel tines or blades, projecting from a horizontal 
rotor and arranged to form a series of helices. The 
rotor is power-driven, its height above the ground 
being adjusted so that, as the rotor revolves, the 
blades break up the soil. The rotor can be driven 
either by the tractor power take-off or by a separate 
source of power. Messrs. Rotary Hoes, Limited, 
East Horndon, Essex, were exhibiting a rotary 
hoe designed for use with the Fordson Major tractor. 
It is illustrated in Fig. 15, on page 78. It will 
be noted that the blades are bent at right angles 
in order to increase the amount of soil cut by 
each blade; the helical mounting of the blades 
also will be apparent. The frame of the hoe is 
held to the rear axle of the tractor by arms extend- 
ing forward from the frame, the ends of the arms 
being fitted with U-bolts which embrace the axle 
easing. This ment allows the rotor to be 
swung in the vertical plane and it is held at the 
desired height from the ground by the adjustable 
land-wheel, which can be seen to the left of the 
illustration. The power for driving the hoe is 
obtained from the belt power take-off of the tractor, 
which is fitted to the side of the transmission casing. 
The drive is transmitted through bevel gears to an 
enclosed shaft running towards the rear of the trac- 





tham, Lincolnshire, which is illustrated in Fig. 14, 


tor, the other end of which drives a cross-shaft 
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fitted to the frame of the hoe, the drive being trans- 
mitted to the cross-shaft through a second set ‘of 
bevel gears. The cross-shaft is parallel to the rotor, 
and the drive from the cross-shaft to the rotor is by 
means of a roller chain, the casing of which can 
be seen to the left of the illustration. The trans- 
mission shafts and gearing are designed so as to 
allow relative movement between the hoe and the 
tractor and provision is made so that the drive can 
be connected or disconnected at will; an automatic 
release gear also is fitted so as to prevent damage 
should the blades strike an obstruction. The 
working width is 4 ft. and the standard blades will 
till the soil to an adequate depth for all usual 
requirements. Longer blades are available for deep 
work, but the working width is then reduced by 
removing one or more rows of blades to prevent 
overloading. 

Messrs. Rotary Hoes, Limited, were also exhibiting 
a smaller type of rotary hoe, the Gem, which is 
designed to meet the requirements of market gar- 
deners, horticulturists, orchardists, etc. The 
machine is illustrated in Fig. 16, on this page, and 
apart from being self-propelled, works on the same 
principle as the larger machine just described. 
It is powered by a single-cylinder, four-stroke, air- 
cooled petrol engine having a capacity of 600 c.c. 
The drive is transmitted from the engine to a 
three-speed gearbox through a single dry-plate 
clutch and the final drive to the land-wheels is 
through hardened gears running in totally-enclosed 
oil baths. A differential is incorporated within the 
gearbox and this is provided with a locking device 
so that the differential can be locked while the 
machine is at work and unlocked for turning on 
headlands. The rotor is driven directly from the 
gearbox by a heavy-duty roller chain, which runs 
within an oil bath, and the drives to both the land- 
wheels and the rotors are fitted with friction safety 
clutches to prevent damage being caused by the 
machine striking a hidden obstacle. The.levers for 
controlling the main clutch and the throttle are 
fitted to the handlebars and the remaining controls 
are situated within easy reach of the operator. 
The depth of working is controlled in a similar 
manner as on the larger machine described pre- 
viously, the adjustment being in stages of 4 in., 
and a tilth to a depth of 8 in. can be obtained on 
most soils. Steel land wheels are fitted as standard, 
but pneumatic-tyred wheels are available. A roller 
can be fitted to the rear of the machine so that the 
ground can be consolidated for drilling or planting 

















Fig. 15. Tracror-Driven Rotary Hor; Messrs. Rorary Hoss, Luarep. 


at the same time as it is cultivated, while a furrowing 
attachment enables the machine to be used for 
opening drills or earthing up potatoes and similar 
crops. Another useful attachment is a soil-shred- 
ding unit which fits over the rotor and enables the 
machihe to be used for shredding compost and- 
preparing potting soil. 

Messrs. The Fishleigh Rotary Cultivator Company, 
Limited, Barnstaple, Devon, also were exhibiting a 
rotary cultivator. This is of somewhat different 
design to those described previously as it is fitted 
with land-wheels which are used to control the 
depth of working and can be trailed behmd any 
tractor fitted with a rear power take-off. The rotor 
is fitted with curved steel tines and it is driven by 
chains from a bevel-type gearbox which, in turn, is 
driven from the rear power take-off of the tractor. 
The driving chains are fitted to the extremities 
of a cross-shaft which is equipped with overload 
clutches to guard the machine against damage. 
A fuller description of this cultivator will be found 
in ENGINEERING, vol. 142, page 73 (1936). 

An important addition to agricultural machinery 
is the automatic pick-up baler, which has been 
developed to a stage in which it is no longer neces- 
sary to carry an operator on the machine, the feeding 
of the hay, and the formation, tying and ejection of 
the bales being entirely automatic. A machine of 
this type, the McCormick-Deering No. 50-T pick-up 
baler, exhibited on the stand of Messrs. International 
Harvester Company of Great Britain, Limited, is 
shown in Fig. 17, on page 84. It was designed 
primarily for windrow work. In operation, the 
spring-steel fingers visible to the left of the illus- 
tration lift the hay from the ground on to a floating 
auger which, together with the packing fingers, 
carry it directly to the baling chamber. As the 
hay is raked into the chamber, a knife mounted 
on the plunger slices each charge on the packing 
stroke and an adjustment is provided for the 
packing fingers to regulate the placing of the 
hay within the chamber so as to provide for a 
symmetrical bale regardless of the type of material 
being baled. The bales are tied automatically and 
tension adjustments are provided to regulate the 
weight of the bale, while a metering wheel at the 
side measures its length and times the block action 
of the needles. The needles are protected by slots 
in the plunger head at the time bale separation and 
tying takes place. The machine is powered by a 
14-h.p. water-cooled petrol engine and the weight 
of the complete unit is approximately 3,800 Ib. 
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Fie. 16: “Gem” Rotary Hog; Messrs. 


Rotary Hogs, Liwrep. 


The use of mechanical handling and loading plant 
in workshops and factories is quite familiar, but 
it is not so well known perhaps that similar devices 
have been made available to the farmer. A 
good example of a mechanical handling device 
developed in the first instanee for use by farmers is 
furnished by the mechanical lorry loader illustrated 
in Fig. 18, on page 84, and which was exhibited 
by Messrs. ‘‘ One-Man” Mechanical Lorry Loader 
Company, Whittlesford, Cambridge. The loader 
may be described as a portable lift which will raise 
@ man, together with a loaded two-wheeled truck, 
to the height of a lorry platform; obviously, the 
loader is not confined to this one class of work. In 
the illustration, the platform is shown in the raised 
position ; when lowered, the platform is close to the 
ground so that the barrow can be wheeled up the 
small ramp, visible to the left of the illustration, 
on to the platform. On the control being operated, 
the platform, rises to the unloading position and 
the barrow is then wheeled into the body of the 
lorry. The platform is raised and lowered hydrau- 
lically, the framework at the rear of the platform 
being connected directly to a hydraulic ram; the 
ram and its attendant cylinder are clearly visible 
in Fig. 18. The hydraulic pressure is supplied by 
a gear-type rotary pump which is driven by a single- 
cylinder, four-cycle, air-cooled petrol engine develop- 
ing 3 brake horse-power. The pump delivers oil 
under pressure through a two-way piston-type 
valve, either to the hydraulic cylinder or to an oil 
reservoir, according to the position of the valve, 
which is actuated by the control referred to pre- 
viously. The maximum load which can be lifted 
is 5 cwt., and the time taken for the platform 
to rise to its full height is 5 seconds. The platform 
is divided into two parts, which can be raised either 
as a single unit or separately. When raised sepa- 
rately, however, the left-hand portion of the 
platform, as viewed in the illustration, rises at 
double the speed to twice the height of the right- 
hand portion, so that when loading bulky articles, 
such as bales of hay, the bale, which is placed 
on the left-hand portion, rises to a convenient 
height for off-loading manually into the body of the 
lorry, the operator, of course, standing on the right- 
hand portion of the platform. This is accomplished 
by interposing a wire rope and pulley between the 
left-hand portion of the platform and the bottom 
of the main frame of the machine, the pulley being 
suspended from the top of the lifting frame. The 
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pulley and rope can be seen towards the left of the 
machine, and when the platform i is used as a single 
unit, both ends of the wire rope are attached to the 
lifting frame as shown. It will be realised, however, 
that if one end of the wire rope is unhooked from this 
position, then pulled down and fastened to the base 
of the main frame, the left-hand portion of the 
platform will rise an equal amount, and on the lifting 
frame being lowered, the left-hand portion of the 
platform will fall twice the distance and at twice the 
speed of the right- hand portion due to the differential 
action of the pulley and wire rope. Obviously, the 
reverse action will take place when the lifting 
frame is raised. The unit is completely mobile 
and it is fitted with 6-in. by 16-im, pneumatic 
tyres. The main frame and chassis is fabricated 
from channel-section steel, the structure being 
welded together, and all sliding parts are arranged 
to work on rollers, The weight is about 14 
ewt. 

Mechanical elevators are by no means new to 
the farmer, but during the course of time they 
have been improved and during recent years 
several small elevators have been introduced which, 
although self-contained, are sufficiently compact 
to be towed behind lorries and used subsequently 
to assist in loading the towing vehicle. A good 
example of such an elevator was exhibited by Messrs. 
The Wolseley Sheep-Shearing Machine Company, 
. Limited, Witton, Birmingham, and the machine is 

shown in use in Fig. 19, on page 84. It is powered 
by the well-known Wolseley 14 to 3-h.p., four-cycle 
petrol engine, and the drive from the engine is 
transferred to a reduction gearbox through a belt | 9 
working on fast- and- loose pulleys, an arrangement 
which provides an efficient safety device as well as 
acting as a clutch. The drive is taken from the 
gearbox to the elevating shaft through a heavy- 
duty roller chain enclosed in a chain guard. The 
elevating chains fitted to the standard machine 
are thade from malleable iron, but steel chains are 
available for use when the operating conditions are 
exceptionally arduous. Two models are available, 
the Nine and the Twelve ; in both cases the width 
of the bed is 2 ft. 10 in., while the overall width 
and length are 4 ft. 7 in. and 10 ft., respectively. 
For model Nine, the height of delivery can be 
adjusted between the limits of 6 ft. and 9 ft., whereas 
on model Twelve the limits are 9 ft. and 12+ft. 
The main chassis and elevator bed are constructed 
from pressed-steel components welded together, and 
the unit is mounted on 19-in. by 4-in. pneumatic 
tyres. 

An p haere which simplifies the picking up of 

ks deposited by the combine harvester, and 
other loading operations, was shown on the stand 
of Messrs. Taskers of Andover (1932), Limited, 
Andover, Hampshire. This is known as the 
Roadsway winch and hoist, and is designed to 
fit on to the rear of a tractor. It is illustrated in 
Fig. 20, on page 84, and it will be apparent from | 45 
the illustration that, in loading sacks on to a trailer, 
it is possible to draw the sacks across the ground 
and up @ ramp on to the trailer platform in one 
operation. The equipment can be considered as 
two separate parts, the winch and the jib, as the 
winch can be used separately. The winch is driven 
from the rear power take-off of the tractor, and the 
reduction gearing consists of a worm and wheel 
which ‘runs in an enclosed oil bath. An enclosed 
Rim-type clutch is in ted within the drive, 
and one lever controls beth the clutch and the brake. 
The winch is fitted to a welded steel frame which, 
in turn, is bolted to the rear-axle housing of the 
taactor and all working parts are protected by 
removable sheet-metal panels. The 
accommodate 200 ft. of y-in. diameter wire rope 
and both vertical and horizontal guide rollers are 
fitted ; thé maximum pull is 2,500 Ib. The jib is 
capable of lifting a load of 4 cwt. and it swings 
about a radius of 6 ft. 6 in. to 90 deg. on each side 
of the tractor, the height of the sheave from the 
ground being 10 ft. 6 in. It swivels on hardened- 
steel pins and can be locked in the central position 
80 as to prevent swinging during transport. It can 
be removed from the tractor with’ comparative 
— thus leaving the winch available for direct 
pulls, 

(T'o be continued.) 





drum can | This, 


RECENT DEVELOPMENTS IN 
POWER-STATION PRACTICE.* 
By F. W. Lawron, M.L.Mech.E., M.LE.E. 


BeTwken 1938 and 1945 the national load 
increased by 33 per cent., reaching nearly 9,000 MW. 
The electricity sent out rose by 60 per cent. and the load 
factor from 36-8 to 43-8 per cent. Notwithstanding 
the cessation of hostilities, and neglecting load shedding, 
this high load factor is being maintained. During this 
period the average overall power-station efficiency has 
remained practically , owing to the ietontone- 
tion in the calorific value of the coal by about 
7 per cent., and the large proportion of obsolete plant 
remaining in service. 1938, the average cost of 
coal has increased lf ng Ty, temper and 
the average cost of new rps Ao -5 percent. The 
present cost per kilowatt of ned ay is about 401. 
The weight of pulverised coal burnt increased from 
2-163 million tons in 1938 to 4-401 million tons in 
1945, while that of coal burnt on chain-grate and other 
stokers rose from 12-735 million tons to 18-104 million 
tons during the same period. It is estimated that 
during the next five years boiler plant with a capacity 
of 72-604 million lb. per hour will be installed, 
which 66-9 per cent. will be fired by pulverised fuel, 
27-4 per cent. by chain grate and retort stokers, and 
5-7 per cent. by spreader stokers. Both here and in 
America the storage system of pulverised fuel is falling 
out of favour and the unit system is almost invariably 
adopted for boilers having an evaporative capacity 
exceeding 250,000 lb. per hour. Below this size, stoker- 
fired boilers are most common. 

Since 1938, practically no superposed plants have 
been installed. Only in very special circumstances 
can such plants be justified, and only then if the load 
oy is over 60 per cent. With fuel at 55s. per ton 

re at its present prices, steam conditions of 
per square inch and 900 deg. F. can be justified 
at a lend factors exceeding. 40 per cent. With higher 
steam conditions, higher load factors are 
show any financial saving. Of the 5,942 MW of plant 
to be installed during the next five years, 2,959 MW, or 
49-7 per cent., will operated at 600 Ib. per square 
inch and 2,225 MW, or 37-5 per cent., at 900 lb. per 
square inch. In this country it is economical to design 
cooling towers for a vacuum of 28-5 in. with an 
atmospheric temperature of 60 deg. F. and a humidity 
of 80 percent. Turbo-alternators of 50 MW and 60 MW 
capacity can now be regardedas usual. Hydrogen cool- 
ing can be justified with these sizes at load factors ex- 
ceeding 40 percent. The average overall thermal effici- 
ency of all selected stations in the country is about 21 per 
cent. As the optimum efficiency of the steam cycle is 
about 31 per cent. it is therefore doubtful if the average 
overall efficiency of all steam power stations is likely 
to exceed 25 per cent. within the next ten High 
efficiencies have been obtained at two riverside stations, 
notably Battersea (28-82 per cent.) and Dunston 
(27-85 per cent.) and at Hams Hall B, a cooling-tower 
station, the figure is 27-3 per cent. During 1945, 
55 stations were operating with total works costs less 
than 0-45d. go kilowatt-hour sent out, the lowest 
being 0-25ld. varied from 14s. to 50s. 
per ton and calorific an lens an ¢ 200 to 13,200 B.Th.U. 
oe lb. These variations make any useful comparison 
tween stations impossible. The highest yearly load 
factor was 83-28 per cent., the average being about 
rcent. Out of eight stations which were exam- 
Soll te detail, it was found that the costs, other than 
fuel, varied from 0-03d. to 0-08d. per kilowatt-hour 
sent out and the total number of men engaged in 
operation and maintenance per 1,000 kW of maximum | TOWS 
demand, from 1-3 to 3-3. 

High thermal efficiency boiler plant has long been 
a characteristic of British power stations, and is 
unequalled in any other country. The two principal | Sin" 
factors which have contributed to this are the degree 
of ion achieved in combustion and the low gas 
loss from the t. Both factors are essential i 
dients of a 
created problems in availability which even now have 
not been wholly solved. The use of high steam pressure, 
in conjunction with large turbines, facilitates the 
employment of extensive regenerative feed heating. 
in turn, made the introduction of air heaters 
inevitable, and low exit-gas temperatures of the order 
of 250 deg. F., have accentuated air-heater corrosion and 
choking. This has been offset, to some extent, by a 
considerable amount of hot air re-cireulation. In 
America, the exit flue-gas leaving temperatures gener- 
ally exceed 300 deg. F.—a circumstance which has gone 
far to make the Ljungstrém type of air heater popular. 
As steam pressures have increased, the demand for high 
steam temperatures to avoid excessive steam wetness 
at the turbine exhaust has become a necessity. It is 
well known that high metal temperatures are conducive | 


* Paper read before the annual convention of the 
Incorporated Municipal Electrical Association, at Bourne- 








mouth, on Tuesday, June 24. 


to| Only one slag-tap furnace is 


ingre- 
ly efficient plant, and both have | P' 


to the formation of bonded deposits, and that to obtain 
the high gas temperatures to give high steam tempera- 
tures requires a high degree of perfection of combustion. 
Before the war, boiler sizes rarely exceeded 200,000 Ib. 
hour evaporative capacity. The nt trend, 
Licenses is feemeilt leap It appears to be the 
general experience that the larger the boiler the more 
difficult is it to keep clean, and constructional problems 
in locating cleaning equipment effectively become 
more acute. It has been established that boilers 
fired with stokers are more liable to outage from fouling 
than are those fired by pulverised fuel. This is particu- 
larly true of low-temperature deposits. As far as fur- 
naces fired by stokers of the travelling or chain-grate 
type are concerned, probably the most outstanding 
velopment is associated with the increased use of 
secondary air at pressures sufficiently high to complete 
combustion of the gases at & maneenat height above 
the grate. The experience gained during the war with 
the so-called  archene ™ setting of furnace has con- 
firmed that this type of setting is most effective in 
enabling a wide variety of fuels to be burned efficiently. 
The firing of boilers with the retort-type stoker has been 
ining for a number of years, and it is almost certain 


of | that this method of firing will not be pursued further 


in this country. A new conception of stoker practice 
is now being introduced by the use of the hagas. on 
of stoker. This consists of overfeed injection of 
fuel to the furnace by suitable mechanism, the finer 
Foting on $e the grate which may be of larger particles 
on to the grate which may be of the fixed dump- 
ing or moving pattern according to size. The essence 
of the combustion on the grate is that the bed is thin 
and sublimation of the metallic constituents of the ash is 
ayoided. Thus it is expected that high-temperature 
bonded deposits will be avoided. This method of firing 
may well make Pes progress. 

With to pulverised-fuel fired furnaces, the 
majority of units in this country are of the type known 
as the dry-ash bottom with open-mouth hopper. 
being constructed. 
Uniform fusion temperature of the ash is a most 
important factor for success with a slag-tap furnace, 
and it is not difficult to appreciate that this type of 
furnace is suitable only for continuous operation. A 
new American development of the slag-tap furnace is 
the Cyclone furnace in which coarse crushed fuel 
used as opposed to pulverised fuel. The first Cyclone 
furnace was installed in 1944 in the Calumet Station 
in America, the burner furnace being 8 ft. diameter 
and 11 ft. long, on a boiler unit of 150,000 Ib. per hour 
evaporative capacity. The coal used was 
Illinois coal of high volatile content and low ash-fusion 
temperature. The availability of the equipment was 
76 per cent. over a period of two years service, forty- 
= service interruptions having occurred in this 
Gas Further modifications and experiments are 

carried out on this equipment. The advantages 
pram dr are: 25 per cent. reduction in floor area, 
reduction in building costs, and a saving in capital 
cost of 30s. per kW compared with the eilasten 
pulverised-fuel equipment. The furnace is of the slag- 
tap type ; and the dust offered to the dust collectors is 
of the order of 10 per cent. of the total ash in the coal, 

the remainder being tapped away as molten ash. 
ne ee ee eee 
the tubes in the higher-tem zones 
pre igBimac This is also true of the superheater, 
particularly where the steam temperature required 
demands a high gas temperature, and where the fuel, 
due to its ash characteristics, is prone to give trouble. 
Wide pi is generally restricted to the first few 

tubes. An outstanding feature of prese 
boiler design is that am sears peed 0 ak 
parts of the boiler unit re trouble due to fouling is 
— ny Mw to occur. This feature, probably far more 
other consideration, has been we erga for 
ental features of present-day design. 
tae rer ct of for all pressure parts ie 
been a stimulating factor in 
ressures. Hitherto ee drums were used 
exclusively for boilers where steam pressure 
exceeded 500 Ib. ib. por equare iach. alieke wan 
the higher pressure ranges are now ded; butt- 
welding of tubes is also now being extensively employed. 
British practice still favours expanded tube ends in 
headers, as opposed to recent Continental practice of 
welding tubes to stud-ends. 

Forced-circulation boilers have been built in this 
country recently for 1,500 Ib. per square inch worki 
oe and 350,000 Ib. evaporative capacity. Wit 

w exceptions, however, the modern power station still 
relies on natural circulation boilers even for the highest 
pressures. Fears that natural circulation becomes 
inadequate at high pressures have been proved by 
pcs, saa the teeter reg and it is unlikely that the 
boiler will be displaced by the 
forced-circulation type, de there sete thet be exce: i 
tional circumstances justifying the 








latter. 
(To be continued.) 
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FABRICATED-STEEL WAGON 
AXLEBOXES, L.N.E.R. 


Tue London and North Eastern Railway Company 
have had considerable experience of the production 
and use of fabricated wagon axleboxes during and 
since the war. Experiments were initiated in May, 
1935, and in that year some prototype boxes were 
produced. They were subjected to destructive tests 
and given a | trial in service. Several wagons 
which were due for scrapping were fitted with both 
conventional cast-iron boxes and fabricated boxes, 
and the wagons were then tested in collision. The 
fabricated boxes were found to be superior. Service 
tests were then carried out for 3} years, during which 
time the wagons were used for traffic subject to rough 
handling, particularly shunting in hump marshalling 

. The boxes were kept under observation, and 
no over-heating or breakage occurred. The design was 
patented, and plant for mass-production ordered in 
1939 for the company’s works at Shildon, Co. Durham. 
A fabricated-steel axlebox is illustrated in Fig. 1, on 
this page, from which the light-weight construction will 
be clear, while Fig. 2 shows a complete axlebox together 
with the separate components. e sides and bottom 
of the box are formed in one piece from a plate which 
is embossed, blanked, and then bent to the sha 
shown in the lower right-hand corner of Fig. 2. The 
back-plate of the axlebox is shown at the top of the 
illustration to the left, the dust-shield plate in the 
centre, and the oil-tray plate to the right. The lid 
is formed from a piece of plate, blanked and embossed 
to shape, and the top is a steel drop-stamping. The 
guides which slide on the horns are shown on both 
sides of the lid in Fig. 2, and are cut from a specially- 
rolled steel section. The four bearing supports, shown 
in the lower left-hand corner of Fig. 2, are cut from 
rolled-section steel, and the handle is sheared from 
round bar, and then bent to shape. A drop-stamped 
lug to form the hinge for the lid, and an oil-tray lip 

from bar, are shown in the lower right-hand 
corner of the illustration. The lid is held to the axle- 
box by a §-in. bolt, washer and nut, which is split- 
pinned, with a helical spring between the lug and the 
But. 


The manufacturing plant has been laid out to 
facilitate the flow of materials from the steel-plate 
store to the final - The materials are 
through shears, and cold-blanking and bending presses 
of 250 tons and 300 tons capacity. The components 
are then assembled and welded in a series of six 
automatic welding machines with jigs; one of the 
machines is illustratedin Fig.3. Each welding machine 
is provided with two jigs mounted on a revolving table, 
so that the machine is almost, continuously in use, 
the operator assembling one axlebox in one jig while 
another box is being welded in the opposite jig. The 
boxes are then moved to a bench where some hand 
welding is carried out, and the box is to an 
inspection bench prior to machining. front face 
is milled and the hinge lug drilled. A cast-iron drawer 
(not illustrated), and the lid are then fitted, and the 
completed axlebox spray-painted. Three sizes of 
boxes are manufactured with this plant, and the 
prototypes of another two sizes have recently been 
com 


Several advantages are derived from the manu- 
facture and use of fabricated-steel axleboxes. Breakages 
are eliminated, and a considerable saving in weight 
is effected. A fabricated box weighs 69 lb., which 
compares favouranly with 154 lb. for a cast-iron box. 
This represents a reduction in the weight of one wagon, 
of 340 Ib. The weight of a train of 50 wagons is 
thereby reduced by 74 tons, which is equivalent to a 
saving of the tare weight of one wagon in a train of 50. 
Furthermore, the method of construction is more 
economical, especially as it is suited to mass-production. 
In one year, 70,780 axleboxes were produced in the 
plant at Shildon, and the total production since the 
introduction of the method has now reached almost a 
quarter of a million. 





STEEL SECTIONAL HeEaTING BormERs.—The latest 
types of steel sectional boilers manufactured by Messrs. 
Davey, Paxman and Company, Limited, Standard Iron- 
works, Colchester, have been subjected recently to a 
full-load test by an independent authority, with the result 
that a thermal efficiency of 70 per cent. on the gross 
value of the fuel has been obtained. These boilers, which 
are for central heating by hot water, consist of a number 
of sections, each formed by two inverted U-shaped ele- 
ments containing the water and arranged one inside the 
other, with a space between. The elements are cross- 
connected at the bottom and fitted at the top with tubes 
lying across the space between them. The side and top 
spaces form the outlet flue from the grate contained in the 
inner element. Different capacities are obtained by 
varying the number of elements, the range of output 
being from 804,000 B.Th.U. to 1,416,000 B.Th.U. per 
hour. 
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SINGLE-SPINDLE AUTOMATIC LATHE. 


MESSRS. C.V.A. JIGS, MOULDS 


AND TOOLS, LIMITED, HOVE. 


























Fie. 2. 


SINK AND FLOAT PRE-TREATMENT PLANT FOR LEAD- 
CoprpER ORE.—Messrs. Urawira Minerals, Limited, a 
firm exploiting the newly-discovered lead-copper deposits 
at M’panda, Tanganyika, under the technical control of 
Urion Corporation Limited, have decided to install a 
Huntington-Heberlein sink and float plant for the pre- 
treatment of their ore. For the time being, the plant 
will be used to.study the treatment of materials from the 
various ore bodies with a yiew to developing the most 
suitable layout for the final installatioo. The plant, which 
should start before the end of this year, will be operated 
in conjunction with a pilot mill, comprising grinding, 
flotation and other equipment to be used for the further 
treatment of the pre-concentrated ore. 





ABERDEEN STATION SIGNALLING.—The signalling 
system at the south end of the L.M.S.R. and L.N.E.R. 
joint passenger station, Aberdeen, has been extensively 
overhauled and improved by the L.M.S. Signal and 
Telegraph Engineer. The Denburn South Junction 
signal box, which housed a 240-lever frame 105 ft. in 
length, has been replaced by Aberdeen South signal box 
containing a 150-lever frame, which, however, provides 
additional operating facilities. The new signal box is 
46 ft. shorter than the old one. The number of running 
signals has been feduced by one-third, by providing 
multi-lamp route indicators. The area has been fitted 
with track-circuiting, and electric signal lighting; the 
same lever actuates the main and subsidiary signal arms. 








1}-IN. SINGLE-SPINDLE 
AUTOMATIC LATHE. 


Tue single-spindle automatic lathe illustrated in 
Figs. 1 2, been developed by Messrs. C.V.A. 
Jigs, Moulds and Tools, Limited, Hove, and is distri- 
buted by Messrs. E. H. Jones (Machine Tools), Limited, 
ttm ae vay doe —_ ge Its main 
purpose is the high-speed uction of repetition 
parts, plain or threaded, from stock having a maximum 
diameter of 1 in. with the standard feed finger, though, 
with an oversize or outside feed attachment, 
stock up to 1} in. or 1} in. in diameter, respectively, 
can be used. The maximum length f at one 
movement of the bar feed is 4 in., and the minimum 
distance of the collet from the turret is 3 in., the 
turret, which is mounted on a long slide, having a 
maximum feed traverse of 3 in., and the slide itself 
being fitted with a screw adjustment of 1} in. The 
turret, as will be clear from Fig. 1, rotates on a hori- 
zontal axis on theslide. Itis 5}in. in diameter and has 
six radial tool holes each 1 in. in diameter. The tool 
limitations are a maximum projection of 6 in. and a 
maximum individual diameter of 4 in. to provide clear- 
ance of the slide when the turret is being indexed. Be- 
tween the collet and the turret are front and rear cross 
slides. These have a maximum traverse of 1 in., with 
a screw adjustment of 1 in. Normally, there is no 
vertical movement, but a vertical slide attachment 
can be = ided when required. 

The of the machine is a single casting having 
an integral swarf and coolant trough. The power 
unit corsists of a 5-h.p. reversible motor situated 
outside the base on the left, as shown in Fig. 1. The 
motor drives a four-s gearbox situated in the 
lower part of the base behind the two hinged doors to 
the right of the motor. The door in the centre covers 
the switchgear panel, and that on the extreme right 
gives access to the pick-off gears by means of which 
the spindle speed is changed. A diagram on the 
door gives the combinations required to obtain the 
various speed changes, of which there is a total of 90. 
Power is transmitted from the gearbox to the spindle 
by roller chains. A double-ended friction clutch in the 
gearbox, working in conjunction with a similar clutch 
on the spindle, provides four spindle-speed changes 
under automatic control. The 90 spindle speeds avail- 
able are divided into 15 groups, each of which consists 
of a pair of turning speeds with which either one pair 
or two pairs of threading speeds can be employed. The 
approximate ratio between the fastest speed of any one 
group and the remaining five speeds of that group 
ranges between a ratio of 1? to 1, and a ratio of 9} to 1. 
The required rg group is obtained by changing one 

ir of pick-off gears, the selection of the speed ratio 
Being effected by engaging one of two chain sprockets. 
The direction of rotation of the spindle is determined 
by the e ement of a sliding gear. The spindle, 
which is of Nitralloy, is mounted at the front on pre- 
cision rollers running directly on the spindle, and at the 
rear is mounted in angular contact ball bearings; the 
front bearing is adjustable to take up wear. Naturally, 
with so wide a range of spindle speeds the automatic 
cycle times differ considerably, the standard range 
extends from 3 seconds to 241 seconds. The standard 
idling times are half a second for feeding the stock, the 
same time for indexing the turret, and one-eighth 
second for changing the spindle automatically. 

The automatic movements of the turret and cross 
slides are derived from cams on shafts actuated by a 
backshaft driven from the gearbox, and lying along the 
back of the machine. The backshaft normally runs 
at 240 r.p.m. for the cycle-times given, but, alter- 
natively, speeds of either 180 r.p.m. or 120 r.p.m. can 
be provided. The backshaft can be fitted with a clutch 
if desired, which actuates a spindle brake mounted 
in the headsteck between the main spindle bearings. 
The front camshaft, for actuating the cross slide, is 
situated under the hinged door on the front of the 
machine seen below the headstock in Fig. 1. The 
trip dogs controlling the indexing movements of the 
turret are mounted on a drum keyed to the rear end 
of the turret camshaft and the ready accessibility 
eliminates timing errors. The camshaft driving 
mechanism incorporates a safety clutch which dis- 
engages if an excessive load should occur. The cross 
slides have micrometer adjustment for tool-setting. 

The bar-feeding unit can be seen in both illustrations ; 
it projects about 10 ft. 10 in. beyon the headstock end 
of the flange of the base. The cycle of operations is 
automatically stopped when a bar is expended, but 
before this takes place a warning light indicates the 
fact. The coolant pump and piping is shown in Fig. 2, 
the discharge nozzle being situated over the work 
immediately above a sloping gap formed in the front 
cam»saft box, thus washing the swarf into the trough. 
The dimensions of the machine in plan are 5 ft. 6} in. 
long by 3 ft. 3g in. wide. The height of the spindle 
above the floor is 3 ft. 88 in. Forced feed lubrication, 
which supplies all major working parts while the work 


spindle is running, is provided. 
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THE INSTITUTE OF METALS. 


As already announced in our columns, the 39th 
annual autumn meeting of the Institute of Metals will 
be held in Glasgow from Tuesday, September 23, to 
Friday, September 26. All sessions will be held at the 
Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank-crescent, Glasgow. On the first day, at 
7.45 p.m., the members will be welcomed by Sir James 
Weir French, President of the Reception Committee ; 
Sir Hector McNeill, Lord Provost of Glasgow; Sir 
Hector Hetherington, Principal of the University of 
Glasgow ; and Mr. W. H. Marr, President, Glasgow 
Chamber of Commerce. At 8.30 p.m., there will be a 
brief business meeting, after which Professor G. Weslev 
Austin will deliver the 25th Autumn Lecture of the 
peer on “The Metallurgical Resources of 

tland.” 


On Wednesday, September 24, at 9.45 a.m., two 
we will be ted for discussion, namely, “ Sur- 
ace Effects during the Annealing of 70:30 Brass,” 
by Mr. Ivor Jenkins; and “ The Centrifugal Casting 
Copper-Alloy Wheels in Sand Moulds,” by Drs. 

O. R. J. Lee and L. Northcott. The session will 
terminate at 12.15 p.m., and after an official luncheon at 
the Grand Hotel, members will visit the British Alumin- 
ium Company, Limited, Falkirk ; Messrs. John Brown 
and Company, Limited, Clydebank ; Messrs. Glenfield 
and Kennedy, Limited, Kilmarnock; and Messrs. 
Henry Wiggin and Company, Limited, Thornliebank. 
In the evening, at 7.30 p.m., there will be a civic 
reception at the City Chambers by invitation of the 
Lord Provost, magistrates, and Corporation of Glasgow. 
On Thursday, September 25, from 9.45 a.m. until 
12.15 p.m., the following papers will be presented for 
diseussion: “The Frictional Properties of Some 
Lubricated Bearing Metals,” by Mr. P. G. Forrester ; 
“The Variation in Corrosion Properties over Two 
Magnesium-Alloy Sheets,” by Mr. E. R. W. Jones and 
Miss M. K. Petch ; “ The Corrosion of Some } 


esium- 
Base Alloys in Contact with Other Metals,” by Mr. F. A. 
Fox and Mr. J. K. Davies, and “‘ Quantitative Impli- 


cations of Hanawalt’s Theory of Corrosion of Magnes- 
jum-Base Alloys,” by Mr. C. J. Bushrod. The three 
papers on the corrosion of magnesium alloys will be 
discussed jointly. Finally, if time permits, a paper, 
“ anger og Study of the Precipitation of Cop 
from a Silver-Rich Copper-Silver Alloy,” by Dr. 
M. L. V. Gayler and Mr. W. E. Carrington, will be 
ted and discussed. After luncheon at the 
rand Hotel as guests of the Scottish local section 
of the Institute, the members will visit Albion Motors, 
Limited, Scotstoun; Messrs. Babcock and Wilcox, 
Limited, Renfrew; and Messrs. Barr and Stroud, 
Limited, Anniesland. At 7 p.m., a dinner and dance 
will be held at the Grosvenor Restaurant. On Friday, 
September 26, an all-day excursion on Loch Lomond, 
at which the visitors will be the guests of the Scottish 
local section, is being arranged. 





CONTRACTS. 


Messrs. WILD-BaRFIELD ELECTRIO FURNACES, Limui- 
TED, Elecfurn Works, Watford, with their associated 
company, G.W.B. ELEcrric FURNACES, LIMITED, 
Dibdale Works, Dudley, have received an order for a 
complete heat-treatment plant for the motor-car factory 
of Messrs. Hindustan Motors, Limited, Calcutta, where 
“* Hindustan ” cars will be produced. 


Messrs. THE ASSOCIATED EQUIPMENT COMPANY, 
LIMITED, Southall, Middlesex, have received a contract 
from Liverpool Corporation for the supply of 100 
“* Regent ” Mark III oil-engined double-decker chassis. 


Messrs. LEONARD FaIRCcLouGH, , Adlington, 
Lancashire, have received a contract from the London 
Midland and Scottish Railway for boiler houses in 
connection with the installation of oil-fueling facilities at 
Carlisle (Durran Hill), Crewe South, and Shrewsbury 
(Coleham) motive-power depots. 


Messrs. DowsETr ENGINEERING OONSTRUCTION, 
Laarep, Tallington, near Stamford, Lincolnshire, have 
secured an order for the provision of a 70-ft. turntable 
and two water cranes at the London Midland and 
Scottish Railway Crewe South motive power depot 
(foundations only). 





THE ROYAL AERONAUTICAL SOcIETy’s LIBRARY.—The 
Library of The Royal Aeronautical Society, 4, Hamilton- 
Place, London, Piccadilly, W.1, will be closed from Mon- 
day, August 11, to Saturday, August 23, inclusive. 





THE Roya Socrery or ARTS.—A new edition of the 
list of Fellows of the Royal Society of Arts, John Adamm- 
street, Adelphi, London, W.C.2, corrected to January, 
1947, is now available. Fellows of the Society can 
obtain copies, on application to the secretary. 


BOOKS RECEIVED. 


Engineering College Research Council of The American 
Society for Engineering Education. Directory of Member 
Institutions and Review of Current Research, 1947. 
Compiled by Joun I. Marrmu. The Secretary, 
Engineering College Research Council, State University 
of Iowa, Iowa City, Iowa, U.S.A. [Price 1 dol.) 

Transactions of the American Society of Civil Engineers. 
Volume 111. 1946. The Secretary, The American 
Society of Civil Engineers, 33, West 39th-street, 
New York 18, U.S.A. 

The Principles and Practice of Mine Ventilation. Being a 
Treatise on Modern Methods of Mine Ventilation with a 
Consideration of Deep Mine Problems, Explosions, 
Fires, Rescue and Recovery Work and Cognate Subjects. 
By Drs. Davin PenMAN.and J. 8S. PENMAN. Second 
edition, revised. Charles Griffim and Company, 
Limited, 42, Drury-lane, Strand, London, W.C.2. 
[Price 30s. net.] 

Sound. A Physical Text-Book. By Dr. E. G. RicHarp- 
son. Fourth edition. Edward Arnold and Company, 
41 and 43, Maddox-street, London, W.1. [Price 18s. 
net.) 

Cleaver-Hume Monographs on Plastics. The Metallisation 
of Plastics. By Dr. J.R.I. HEPBURN. [Price 6s. net.] 
Cellulose Plastics. By D.N. Butrrey. [Price 7s. 6d. 
net.) Fabric Reinforced Plastics. By W. J. Brown, 
[Price 7s. 6d. net.) Cleaver-Hume Press, Limited. 
42a, South Audley-street, London, W.1. 

Manual of Foundry and Pattern Shop Practice. By 
PROFESSOR OTIS BENEDICT, JUNR. McGraw-Hill Book 
Company, Incorporated, 330, West 42nd-street, New 
York 18, U.S.A. [Price 3-25 dols.] McGraw-Hill 
Publishing Company, Limited, Aldwych House, Ald- 
wych, London, W.C.2. [Price 16s. 6d.] 

Writing the Technical Report. By Proressor J. RALEIGH 
NELSON. Second edition. McGraw-Hill Book Com- 
pany, Incorporated, 330, West 42nd-street, New 
York 18, U.S.A. [Price 3 dols.] McGraw-Hill Pub- 
lishing Company, Limited, Aldwych House, Aldwych, 
London, W.C.2. [Price 15s.] 

North of Scotland Hydro-Electric Board. Annual Report 
for 1946. Offices of the Board, 16, Rothesay-terrace, 
Edinburgh, 3. [Price 1s. 6d.] 

Dynamic Motion and Time Study. By James J. GILLEs- 
Pre. Paul Elek (Publishers), Limited, Diamond 
House, 36-38, Hatton-garden, London, E.C.1. [Price 
7s. 6d. net.) 

Preliminary Mathematics for Engineers. For Students 
in All Kinds of Engineering, Installation Work, Tele- 
graphy and Telephony, Excluding the Calculus. By 
W. 8S. Ispetson. Third edition. E. and F. N. Spon, 
Limited, 57, Haymarket, London; 8.W.1. [Price 
6s. 6d. net.) 

Alternating Current Electrical Engineering. By Puiipe 
Kemp. Seventh edition. Macmillan and Company, 
Limited, St. Martin’s-street, London, W.C.2. [Price 
258. net.) 

Materials-Handling Equipment: A Modern Manual. By 
MatTrHEew W. Ports. Sir Isaac Pitman and Sons, 
Limited, Parker-street, Kingsway, London, W.C.2. 
[Price 178. 6d. net.) 

Geometry of Construction. By T.B. Nicnots and NonMaN 
Keep. Oleaver-Hume Press Limited, 42a, South 
Audley-street, London, W.1. [Price 7s. 6d. net.) 

Applied Thermodynamics. By Dr. A. OC. WalsHaw. 
Blackie and Son, Limited, 66, Chandos-place, Strand, 
London, W.C.2. [Price 30s. net.] 

A Practical Theory of Mechanisms. Classification and 
Description of Mechanisms Applied in Machines and 
Instruments. By PavuL GRODZINSKI. Emmott and 
Company, Limited, 31, King-street West, Manchester 
3. [Price 7s. 6d. net.) 

Transmission Belting and Belt Drives. The Selection, 
Installation and Maintenance of Transmission Belting 
Equipment. By H. Stuart JupE. Trade and Technical 
Press, Limited, 65-66, Chancery-lane, London, W.C.2. 
[Price 30s. net.] 

Supplement to the Catalogue of Lewis’s Medical, Scientific 
and Technical Lending Library ; Including a Classified 
Index of Subjects, with the Names of Those Authors 
Who Have Treated upon Them. Supplement 1944- 
1946. H. K. Lewis and Company, Limited, 136, 
Gower-street, London, W.C.1. [Price 5s. net. (2s. 6d. 
net to library subscribers).]} 

Dust and Its Effects on the Respiratory System. By GEORGE 
H. Guu. H. K. Lewis and Company, Limited, 
136, Gower-street, London, W.C.1. [Price 5s. net.) 

Prentice-Hall Engineering Series. Fluid Mechanics. By 
PROFESSOR R. C. BINDER. Seventh printing. Pren- 
tice-Hall, Incorporated, 70, Fifth-avenue, New York 
City, U.S.A. Constable and Company, Limited, 
10, Orange-street, London, W.C.2. 


keeping of Technical Knowledge. With a Chapter on 
Translating. By Dr. J. Epwin Hotmstrom. Second 


edition, revised and enlarged. Chapman and Hall, 
Limited, 37, Essex-street, Strand, London, W.C.2. 





[Price 21s. net.] 





PERSONAL. 


The Minister of Fuel and Power has appointed Sm 
Ernest W. Smiru, C.B.E., D.Sc., F.1.C., M.I.Chem.E., 
to be chairman of the Industrial Consumers’ Council, 
set up under the Coal Industry Nationalisation Act, 
Sir Ernest was President of the Institute of Fue! in 
1943-45. Other members of the Council appointed are 
Dr. E. S. GRUMELL, C.B.E., M.I.Mech.E., chairman of 
the Ministry’s Fuel Efficiency Committee, Sir ARTHUR 
STREET, G.C.B.,K.B.E., deputy chairman of the National 
Coal Board, and Mr. J. O. Gripiey, marketing director 
of the National Coal Board. 


The Minister has also appointed the Domestic Con- 
sumers’ Council, set up by the same Act. DAME VERA 
LavGHTON MaTHEws, D.B.E., has been made chairman, 
the other members being Sik ARTHUR STREET, MR. J. ©, 
GRIDLEY, and Dr. D. T. A. TOWNEND, D.I.C., F.R.1.0., 
director of the British Coal Utilisation Research Associa- 
tion. The secretary of both councils is Mr. H. L. pg 
BourcierR, of the Ministry of Fuel and Power. All 
members have been appointed for three years, which 
may be extended. - 

Am Commopore J. Sowrey, A.F.C., F.R.Ae.3., 
Director of Aeronautical Inspection Services at the Air 
Ministry, has been elected President of The Institution 
of Engineering Inspection, 2, Caxton-street, Westminster, 
London, S.W.1, for 1947-48. 

Mr. G. A. JUHLIN, M.I.E.E., has resigned the position 
of chief electrical engineer of the Metropolitan-Vickers 
Electrical Company, Limited, Trafford Park, Manchester, 
17, but will continue to act in an advisory capacity to 
the managing director. He remains a director of the 
parent company and of the Metropolitan-Vickers Elec- 
trical Export Company, Limited. Dr. C. Danwnartt, 
O.B.E., M.C., M.1.E.E., has been appointed to succeed 
Mr. Jublin as chief electrical engineer. 

Dr. F. LLEWELLYN Situ, M.Sc., general manager of 
the Rolls-Royce Car Division, has been appointed to the 
board of Rolls-Royce Limited, Derby. He is also a 
director of Bentley Motors (1931), Limited, and Park 
Ward and Company, Limited. 

Mr. J. A. HARLE, M.Sc., M.I.E.E., in charge of the 
technical and research department of Messrs. A. Reyrolle 
and Company, Limited, Hebburn, Co. Durham, has been 
appointed professor of electrical engineering at the 
University of Alberta, Edmonton, Canada, with effect 
from September 1. Professor Harle served as chairman 
of the North-Eastern Centre of the Institution of Elec- 
trical Engineers in 1944-45. 

The Hon. Leo RvussEtL, O.B.E., T.D., at present a 
temporary assistant secretary to the Board of Trade, 
has been appointed director of the British Institute of 
Management, and hopes to assume the duties of the 
appointment in the early autumn. 

Mr. W. C. S. Pups, B.Sc., M.I.E.E., F.Inst.P., 
head of the department of electrical engineering and 
physics at the Borough Polytechnic, Borough-road, 
London, 8.E.1, is retiring at the end of August, after 
28 years’ service in that position. 

Mr. F. J. Heap, manager of Messrs. Hevley’s (South 
Africa) Telegraph Works Company, Limited, Johannes- 
burg, has retired on reaching the age limit, after 42 years’ 
service with the Johannesburg branch. He was promoted 
manager in 1939 and has been succeeded in that position 
by Mr. R. W. Lorp, who had been an assistant to the 
manager since 1939. 

Mr. Norman AlsH, A.M.1.E.E., principal of Messrs. 
Aish and Company, Limited, Bournemouth, has been 
elected President of the Electrical Contractors’ Associa- 
tion, Africa House, Kingsway, London, W.O.2, to succeed 
Mr. HaMtyn Drake, B.A., J.P. 

Mr. Lest GaMaGE, M.C., joint managing director of 
the General Electric Company, Limited, has been 
re-elected chairman of the British Export Trade Research 
Organisation, for the ensuing year. Sm Percy LISTER, 
of R. A. Lister and Company, Limited, is succeeded a8 
deputy chairman by Mr. Joun Ryan, M.O., of Metal 
Box Company, Limited. 

Mr. B. B. WINTER, director of engineering to the Rootes 
Group since 1938, has now been appointed to the board 
of Rootes Securities, Limited. 

Mr. J. C. CrossLaAND-HINCHLIFFE, M.Sc. (Manch.), 
A.M.L.O.E., A.M.Inst.M. and COy.E., has been ap- 
pointed to the Colonial Service as an executive engineer, 
Public Works Department, British Guiana. Mr. S. A. 
Hatrretp, A.M.1.E.E., has been appointed an engineer 
in the Posts and Telegraphs Department, Nigeria. 

Mr. R. F. Norris, former sales manager, oi)-engine 
division, Messrs. John Fowler and Compary (Leeds), 
Limited, has joined the sales staff of Associated British 
Oil Engines, Limited, Duke’s-court, 32, Duke-street, 
London, 8.W.1, which firm have recently acquired 
Messrs. Fowler’s engine busiress. 

Mr. E. J. Lawson OCiark, B.Sc., tyre maintenance 
engineer, Dunlop Rubber Company (Scotland), Limited, 
has succeeded the late Mr. D. J. PaTERSON as Messrs. 
Dunlop’s district manager in Edinburgh. 
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NOTES FROM THE NORTH. 
GLasaow, Wednesday. 

Scottish Steel.—The production of ingots and castings 
has been increased to a level approximating to the full 
capacity of existing plants during the last six weeks, 
and the improvement has been maintained ‘so far. 
The works are now on holiday for nine or ten days, but 
a general restart is expected to be made on July 29. 
One works has a mill problem which may necessitate a 
little delay in the restart, but otherwise a strong and 
vigorous resumption is anticipated. During the holiday 
period, special arrangements will be in operation to clear 
accumulations of finished products by rail, so that the 
recent congestion hindering productioa may be removed 
before work is resumed. An outstanding event due in 
September will be the starting up of the third new 
modern blast-furnace at Olyde Iron Works. Pig iron 
supplies will not be increased very greatly to begin with, 
as one of the two existing furnaces is due to be put out 
for extensive repairs. The demand for plates and 
sections has been met more satisfactorily within the 
last week or so, and the shipyards and engineering works, 
in particular, are now getting more steel, so that construc- 
tion is perhaps less hindered by steel shortages than by 
many other “‘ bottle necks ”’ in the supply of components, 
motors, and fittings of various descriptions. Re-rollers 
are still facing an acute shortage of remies, but so long 
as the heavy mills of the steelmakers have such a 
formidable programme of sections and plates to roll there 
can be little hope of any improvement in the production 
of billets or sheet bars. 


Scottish Coal.—Pre-holiday arrangements worked out 
with unusual smoothness, and as the pits went on holiday 
reports coming from the market and from consumers 
showed that no interruption in production or in the 
public services need be feared. Continuous-process 
operations have been accorded special attention, and such 
activities as gasmaking, electricity generation, transport, 
or coke manufacture are assured of ample coal to see them 
safely over the holidays. Industrial users have been 
given fairly good tonnages of large coal and nuts, and 
industrial fuel stocks generally are believed to amount 
to several weeks’ reserve. Weekly outputs are still 
about 35,000 tons below the old six-day level of produc- 
tion, and so long as this lose persists the prospects for 
next winter must be regarded with some anxiety. Produc- 
tion officials are persevering in their efforts to re-arrange 
tasks in the pits to increase output during the five working 
days, but there are many obstacles. More room is 
required in some pits, more winding capacity in others, 
while the men generally are not anxious to undertake 
increased tasks, and find many “ good reasons” for 
opposing changes of this character, with the result 
that progress in the much-needed readjustment is greatly 
hampered. By the late autumn, it is stated, the weekly 
deficit of 35,000 tons may be down to 28,000 tons, and 
at best to 25,000 tons. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Manufacturers are considering how 
best they can offset the effects of the foreshadowed 
30 per cent. peak load electricity cut which may start 
in October. Ove plan which has found favour is to 
divide the works departments into, say, four groups 
and shut down one of them for a week in each four 
weeks. Such an arrangement would effect an overall 
saving of 25 per cent. of fuel and transport. Ip order 
to maintain production, such a plan, it is suggested, 
would necessitate two shifts per day—possibly of 64 
hours each—say, from 6.30 a.m. to 1 p.m. and 1 p.m. 
to 7.30 p.m. Such shifts could be worked for ten days 
continuously. After a 24-hour break, personnel would 
change shifts and continue on their new one for ten days. 
Both shifts would then take seven days’ complete 
holiday. The results of the ballot of 1,500 steel-workers 
on the agreement to regulate working hours so as to 
bridge the week-end gap at steel plants have been 
delayed by holidays at one leading works. Supplies of 
steel are still short, but some progress has been made 
at the rolling mills and forges in overtaking arrears of 
delivery of sheets and bars, by the employment of 
foreign labour. Heavy-engineering departments are 
busily employed, and makers of steelworks plant and 
machinery are endeavouring to effect quicker deliveries. 
Pressure is exerted with the object of expediting deliveries 
of minipg machinery and equipment. Railway material 
production has been increased by diverting some shops 
to the production of axles and other materials. 

South Yorkshire Coal Trade.—Supplies of coal have 
been lessened by holidays at some pits and by the tardy 
return of miners to duty after the annual holidays. 
Absenteeism in first and second shifts after holidays has 
varied between 40 per cent. and 70 per cent. The 


shortage of supplies has retarded the building up of 
reserve stocks at industrial concerns and house coal 
depots. Allocations of coking coal also have not been 
on & fall scale, 








NOTES FROM THE SOUTH-WEST. 


OarpirF, Wednesday. 

The Welsh Coal Trade.—An increase, both in the 
average number of men engaged in the South Wales 
mines and the output from the collieries during the 
month of June, is shown by returns issued during the 
past week by the Ministry uf Fuel and Power. In the 
month, output at an average rate of 420,000 tons a week 
was nearly 9,000 tons a week better than in May, and 
compared very favourably with the level of 388,300 tons 
for a year ago. Wage earners averaged 109,400, which 
was 400 a week more than in May and 1,400 more than 
in 1946. It was announced on the Welsh steam-coal 
market last week that after the end of the current month 
export coal licences which have been issued by the 
Ministry of Fuel and Power would be taken over by 
the National Coal Board. The demand continued active 
last week for practically all descriptions, but the shortage 
of supplies severely hampered operations. Current pro- 
ductiors were still being almost entirely unted for 
by deliveries under standing contracts held by the 
public-utility, railway and high-priority industrial under- 
takings. In addition, the requirements of these users 
were for some considerable time ahead, and any easing 
in the present supply position still seemed very unlikely. 
Export trade was almost impossible to negotiate owing 
to the scarcity of supplies. Practically the only coal 
that could be spared was of the very poorest quality, 
limited quantities of which were made available for 
delivery to Eire. Shipments of anthracite to Canada 
have been suspended for July, owing to the intervention 
of the holidays of the miners in the anthracite area, 
who have been idle during the past week. 

Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange, 1, St. 
James’s-gardens, Swansea, states that, last week, although 
there was little, if any, relaxation in the demand for 
tin-plate, the market was quiet in regard to new business. 
This was due to the fact that the bulk of the industry’s 
production for the current quarter had been sold. In the 
export market, the demand continues strong and, during 
the past few weeks, buyers have been able to secure a 
fair share of the available supplies. The huge demand 
for steel sheets shows no signs of abating and the mills 
find great difficulty in coping with it. Iron and steel 
scrap is in steady demand although, owing to the approach 
of the holiday period, deliveries have eased off. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.— Conditions in the iron and allied 
trades continue to occasion uneasiness. Outputs, while 
on a rising scale, still fall considerably short of require- 
ments, and little material is obtainable from overseas 
producers. Distributable tonnage is strictly rationed 
and is absorbed as soon as it becomes available. The 
heavy demand for supplies for the export market vastly 
exceeds the production capacity and quotas for shipment 
overseas have been cut to a dangerously low level. Load- 
ings of pig-iron for customers abroad, are to cease at the 
end of the month. Essential home purposes call for 
nearly all descriptions of material in much larger parcels 
than are obtainable. 


Foundry and Basic Iron.—Makers of light castings 
complain that inadequate deliveries of high-phosphorus 
pig iron are seriously limiting the output of foundry pro- 
ducts and there seems little likelihvod of any expansion in 
the supply of foundry pig, North East Coast users of which 
are entirely dependent on deliveries from other producing 
areas since the cessation, some months ago, of output 
of Oleveland brands. The demand for basic iron is 
increasing and may necessitate’ a reduction in output 
of high-phosphorus pig to permit an increase in the 
output of blast-furnace products suitable for the require- 
ments of the steelmakers. 

Hematite, Low-Phosphorus and Refined Iron.—East 
Coast hematite makers and refined-iron manufacturers 
are disposing of their outputs but are managing to deal 
satisfactorily with the increasing demand due to the 
scarcity of low- and medium-phosphorus pig. ; 

Manufactured Iron and Steel.—Semi-finished iron 
firms have good bookings and finished-iron manufac- 
turers have substantial contracts to execute... The import 
of semi-finished steel has had a favourable influence on 
operations at the re-rolling mills, where, however, there 
is a continued inconvenient shortage of prime billets and 
sheet bars. More pig iron and better supplies of scrap 
would enable a greater expansion in steel] production to be 
made and the demand for larger deliveries is increasing in 
intensity. Finished-steel plants are operating at high 
pressure and are heavily sold for months ahead. Plate 
producers and makers of black and galvanised sheets 
cannot entertain any offers of new business, while joist 
and section manufacturers and firms turning out rails are 
committed as heavily as circumstances justify. 


NOTICE OF MEETING. 





Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


POLYTECHNIC, REGENT-STREET.—Monday, July 28, 
11 4.m., 2 p.m. and 4.30 p.m. ; Tuesday, July 29, ll a.m., 
2 p.m. and 4.30 p.m.; Wednesday, July 30, 11 a.m., 
2 p.m. and 4.30 p.m.; and Thursday, July 31, 10 a.m., 
2 p.m. and 4.30 p.m., Polytechnic, Regent-street, W.1, 
a series of lectures on ‘‘ Rheological Problems in Indus- 
try,”” by Dr. J. Topping. 





LAUNCHES AND TRIAL TRIPS. 


M.S. “ BraGanoa.”’—Single-screw cargo vessel, built 
and engined by Messrs. William Doxford and Sons, 
Limited, Pallion, Sunderland, for the Sociedade General 
de Commercio e Transportes Limitada, Lisbon. Lain 
dimensions : 424 ft. overall by 53 ft. 9 in. by 25 ft. 6 in. ; 
deadweight capacity, about 7,000 tons. Doxford four- 
cylinder opposed-piston oil engine, to give a service speed 
of over 13 knots. Launch, July 16. 

S.S. “‘ MurEtLs.”—Steam trawler, built by Messrs. 
Cochrane and Sons, Limited, Ouse Shipbuilding Yard, 
Selby, Yorkshire, to the order of Messrs. J. Marr and Son, 
Limited, Hull. Main dimensions: 167 ft. 6 in. by 
29 ft. by 15 ft. 3 in. Triple-expansion engine supplied 
by Messrs. Charles D. Holmes and Company, Limited, 
Hull. Launch, July 19. 

8.8. “‘ ViInDEGGEN.”’—Single-screw cargo vessel, built 
by Messrs. William Gray and Company, Limited, West 
Hartlepool, for Messrs.. Rederiet Vindeggen A/S., Oslo. 
Main dimensions : 310 ft. by 46 ft. 10 in. by 27 ft. 103 in. 
to shelter deck ; capacity, about 3,400 tons on a draught 
of 19 ft. Triple-expansion engine supplied by Messrs. 
North Eastern Marine Engineering Company (1938), 
Limited, Wallsend-on-Tyne, to give a service speed of 
12 knots. Launch, July 18. 

M.S. “ FoucavuLp.”—Twin-screw passenger and cargo 
motorship, built by Messrs. Swan, Hunter, and Wigham 
Richardson, Limited, Wallsend Shipyard, Wallsend-on- 
Tyne, to the order of the French Government, for the Cie. 
Francaise de Navigation & Vapeur, Chargeurs Réunis, 
Paris. Main dimensions: 448 ft. by 61 ft. 9 in. by 3+ ft. 
6 in. to upper deck ; deadweight capacity, 5,400 metric 
tons on a draught of 22 ft. 4 ir. Wallsend-Doxford 
opposed-piston two-stroke ‘cycle type Diesel engines, 
supplied by Messrs. Wallsend Slipway and Engineering 
Company, Limited, Wallsend-on-Tyne. Launch, July 17, 

M.S. ‘“ Korommo.”—Horse-transport and general 
cargo vessel, built and engined by Messrs. Alexander 
Stephen and Sons, Limited, Linthouse, Glasgow, S.W.1, 
for the Union Steam Ship Company of New Zealand, 
Limited, Wellington, N.Z., for the Australia to New 
Zealand service. Main dimensions: 325 ft. by 50 ft. by 
26 ft.; gross tonnage, 3,700. Six-cylinder two-cycle 
Stephen-Sulzer Diesel engine of 3,000 brake horse-power. 
Launch, July 22. 

8.8. “* Gzm.”—Trawler, built by Messrs. Cook, Welton 
and Gemmell, Limited, Beverley, East Yorkshire, for 
the Icelandic Government. Main dimensions: 175 ft. 
by 30 ft. by 16 ft.; gross tonnage, approximately 650. 
Triple-expansion engines supplied and installed by 
Messrs. Charles D. Holmes and Company, Limited, 
Alfred-street, Hull. Launch, July 21. 





Export CREDITS GUARANTEE DEPARTMENT.—During 
the quarter ended June 30, 1947, the Export Credits 
Guarantee Department assumed liability up to a maxi- 
mum of 16,901,0182., under Section 1 of the Export 
Guarantees Act, 1939, and Section 2 of the Export 
Guarantees Act, 1945, in respect of contracts, policies. 
and guarantees amounting to -33,826,1881. 





UNITED KINGDOM STEEL PRODUCTION.— Official statis- 
tics show that the production of steel ingots and castings 
in the second quarter of 1947 was at an annual rate of 
12,694,000 tons, compared with 11,231,000 tons in the 
first quarter of the present year and 13,111,000 tons in 
April-June, 1946. Last month, production was appre- 
ciably higher than in June, 1946, when operations were 
curtailed by. the Whitsun and V-day holidays. 





Export oF BicycLEs.— Official statistics show that the 
peak pre-war year for the export of bicycles was 1937, 
when 800,000 cycles, valued at 3,000,0001., were exported. 
In 1946, the first complete post-war year, one million 
bicycles of a total value of 7,000,0007., were exported, 
these figures representing 60 per cent. of the total pro- 
duction. In the present year the industry is working for 
an export target of 2,400,000 cycles, worth 15,000,0007. 
In the first quarter, production for export was affected 
by the fuel crisis, but reached an aggregate of 491,000. 
The total for the second quarter is estimated to be 





550,000. 
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POWER STATION PRACTICE. 


‘THE paper on “‘ Recent Developments in Power Sta- 
tion Practice,” which was read by Mr. F. W. Lawton 
at the Bournemouth Convention of the Incorporated 
Municipal Electrical Association-in June, and of 
which we commence to publish an abridgment on 
page 79 of this issue, gives a detailed account of 
how the experiences of the past ten years have 
affected events in this important branch of engi- 
neering. there certainly has been, since 
between 1938 and 1945, the aggregate peak load on 
the public generating stations in this country 
increased by 33 per cent., while during the same 
period the output rose by 60 per cent. As a result, 
the load factor increased from 36-8 per cent. to 
43-8 per cent., a high figure which, in spite of the 
cessation of hostilities, is still being maintained. 
This picture however, has its reverse side ; for, 
owing to the fact that the calorific value of the 
fuel supplied has fallen by about 7 per cent., the 
average overall power-station efficiency has remained 

ically constant at about 21 per cent. It 
would probably have decreased had it not been 
possible to counteract this falling off in quality by 
advances in other directions. In other words, the 
progress, which under more favourable conditions 
might reasonably have been expected to have taken 
place, has been replaced by stagnation ; and all the 
efforts of those concerned to make the industry “ run 
faster ’’ have achieved little more than, like Alice and 
the Red Queen on a famous occasion, to keep it in 
the same place. 

As Mr. Lawton correctly remarks, it is the first 
duty of all power-station engineers to produce 
electricity as cheaply as possible with due regard to 
continuity of supply and plant availability. The 
problem which this duty imposes is both technical 
b- | and economic; and it may well be argued that at the 

t time the second is of greater importance 
than the first, as it is certainly the more difficult. 
Every effort must be made, therefore, to increase 
the efficiency of generation, since, assuming there 





is to be a greater consumption of electricity per head 





of population, the present figure of 21 per cent. cannot 
be tolerated much longer. In fact, as Mr. J. F. 
Field pointed out in the discussion, even 30 per cent. 
is not good enough. For that reason, we hope that 
his suggestion that research should be undertaken 
into this matter on the broadest possible basis will 
be adopted without delay by the new Central 
Authority. We also hope that the approach to this 
problem will be made with an open mind and that, 
while all possibilities are considered, prejudice will 
not be allowed to favour proposals which, although 
superficially attractive, are in the long run neither 


80 | technically nor commercially sound. Mr. Field puts 


what it is now popular to call his “ target ” thermal 
efficiency at over 40 per cent. ; and seems to favour 
the coal-fired rather than the gas turbine as the 
equipment by which this figure might be reached. 
He is probably upon sounder grounds when he says 
that it will be necessary to introduce radically new 
ideas into power-station practice ; and in so doing, 
to enlist the aid of the metallurgists, in order to 
save large quantities of coal by the use of new, if 
highly expensive, constructional material. 

No investigation of this kind can be complete, 
however, without an examination of the possibilities 
of employing novel and untried methods. In this 


90 | connection, it is natural that increasing attention 


should be paid to the part that atomic energy might 
play in steam raising. Mr. Lawton remarks that 
upon this subject physicists are optimistic and 
engineers cautious. It is therefore worth while 
to quote Professor Crockcroft’s temperate, if not 


94 | lukewarm, statement that, while nucleer power has 


great potentialities, and, for that reason a deter- 
mined effort should be made to investigate it, 
it is far from certain how important it will be 
within the next ten or twenty years. He recom- 
mends, in fact, that the examination of methods by 
which the thermal efficiency of coal utilisation may 
be improved should be given first priority ; and that 
any results which may accrue from a parallel investi- 
gation into the use of atomic energy should be 
regarded asa bonus. This advice, though inherently 
sound, is not very encouraging. 

The implications of Professor Cockcroft’s advice 
apply even more strongly when generation by water 
power is considered. Mr. J. 8. Pickles pointed 
out in his presidential address to the Association 
that an ultimate development in this country of not 
less than 2,000 MW of hydro-electric plant is 
probable within ten years. Such development, 
however, would go but a short way towards meeting 
requirements. The use of tidal and wind power would 
do even less; and the widespread employment of 
oil would only add to our financial difficulties. It is 
clear, therefore, that in the near future, as in the past, 
we must continue to depend mainly upon our coal 
resources for the generation of such electric power 
as we require. This, of course, is well understood 
by engineers, but it is worth stating here because of 
the risk that electricity-supply policy may shortly 
be’ affected by influences which are not wholly 
technical. If these influences were to lead to unwise 
steps being taken, the economic results to the nation 
might be disastrous and widespread. 

Research of the kind to which we have referred, 
however, is certain to take a long time ; immediate 
results cannot be expected. Meanwhile supplies of 
electric power must be maintained ; and the best 
use must be made of existing plant, combined with 
such improvements as may be possible in the light 
of past experience. In carrying out the necessary 
work of utilising acquired knowledge, Mr. Lawton’s 
paper should be particularly valuable as an indica- 
tion of the recent trends in both design and construc- 
tion. It is clear, as has always been the case, that 
steam-raising plant is likely to remain the key to 
the situation. In this field there is a movement 
towards larger boiler units, although evaporative 
capacities exceeding 500,000 Ib. per hour are not 
likely to be exceeded in this country. One result of 
this movement will probably be the partial eclipse 
of the chain-grate stoker, except in the smaller sizes, 
and the complete disappearance of the retort stoker, 
which has never been extensively employed in this 
country. On the other hand, the use both of the 
spreader stoker and of pulverised-fuel firing is in- 
creasing, as is shown by the fact that over two-thirds 
of the plant which is to be installed during the next 
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600 Ib. per square inch, and rather more than 
another third at 900 Ib. per square inch. There is 
therefore little indication that the use of very high 
steam pressures is becoming general, as was at one 
time thought to be possible. 

Incidently, the increasing employment of pulver- 
ised fuel will lead to a ing increase in 
the use of dust arresters, of which several efficient 
types are available, and will probably render the 
problem of ash disposal more difficult. Mr. Pryce- 
Jones’s suggestion in the discussion that future 
stations burning pulverised fuel should be concen- 
trated near the sea, which forms an inexhaustible 
dumping ground, and that only the better quality 
fuel should be burnt at inland stations, is not, how- 
ever, likely to receive acceptance since, although it 
is a somewhat attractive solution, it is hardly likely 
to be either practicable or economic with the load 
distributed as it is at present. Ash handling is not 
the only factor in selecting sites for large power 
stations, and this task will undoubtedly become 
increasingly difficult. As the number of riverside 
sites is limited the employment of cooling towers will 
undoubtedly increase; and Mr. Lawton, whose 
experience at Hams Hall with this type of plant is 
second to none in this country, has much to say 
that is useful on this subject. Unfortunately, he 
is not very encouraging to the seeker after exact 
and easily digested knowledge. The correct size of a 
cooling tower for any given conditions is not easily de- 
termined, owing to the number of variables involved, 
while for every change in those conditions a new set 
of calculations has to be made. It is clear, however, 
that the economic vacuum obtainable when cooling 
towers are used is about 28-5 in., and that their 
design is bound up closely with that of the con- 
densers and the feed-heating equipment. 

On the electrical side, with which Mr. Lawton 
deals in detail, the problem is simpler, probably 
because the efficiency of this part of the equipment 
is already as high as is reasonably attainable. The 
outstanding novelty is likely to be the development 
of hydrogen cooling. This, in Mr. Lawton’s opinion, 
is economically justified when the average annual 
load factor of machines with capacities above 50 MW 
exceeds 40 per cent. Detail improvements in 
switchgear can also be expected, and the effect of 
these will be to make operation easier and more 
reliable, thus leading to increased economy. 

The paper shows clearly that, within the limits of 
present-day practice, much has been done to increase 
the efficiency of power-station operation during the 
past ten years and that this work has been stimulated, 
rather than the reverse, by the rising cost of fuel. 
In this connection, Mr. Lawton makes an interesting 
attempt to construct an economic frame of reference, 
one of the most important elements in which is the 
average load factor of the plant throughout its 
useful life. This load factor may vary from as 
much as 80 per cent. when a unit is first installed to 
as little as 20 per cent. when its duties are confined 
to carrying the peak load. Any unit which requires 
an average load factor of 50 per cent. or more to 
justify it economically, is likely therefore to be a 
financial failure. ‘The effect of this, as shown by 
a recent investigation at Nechells, is that, when the 
average load factoris less than 40 per cent., it does not 
pay to employ steam conditions in excess of 
650 Ib. per square inch and 850 deg. F. On the 
other hand, the value of the economic load factor at 
which it pays to install high-pressure plant decreases 
as the price of coal rises, and with coal at 50s. a ton 
the use of a steam pressure of 900 Ib. per square inch 
would be justified with a load factor as low as 
48-5 per cent. If an average load factor of 40 
cent. over a useful life of 20 years is considered 
reasonable, the main fluctuating factor is the price 
of coal, and conditions in excess of 650 Ib. per square 
inch and 825 deg. F. should not be taken into 
account unless the price of fuel is higher than 55e. 
a ton. 

Pending the discovery of new methods, therefore, 
there are numerous deductions which can be drawn 
from existing practice to enable plant that will 
shortly be installed, and especially plant which 
is already at work, to be operated at some increase 
over the economy which is now possible. 





Royat Society Receprion To CHEMISTS. 

A bar@e and distinguished company of statesmen 
and scientists gathered at Burlington House, Lon- 
don, on Thursday, July 17, when the Royal Society 
held a reception on the occasion of the centenary 
celebrations of the Chemical Society (postponed in 
1941 because of the war), and of the meeting of the 
International Congress of Pure and Applied Chemis- 
try. Sir Robert Robinson, President of the Royal 
Society, received the guests, who included Ambas- 
sadors of the countries represented at the Congress, 
delegates to the meeting of the International Union 
of Chemistry which was held in the rooms of the 
Royal Society from July 18 to 24, and some of 
those to the International Physiological Congress, 
which is to be held at Oxford later this month. The 
galleries of the Royal Academy of Arts, containing 
the Academy’s 1947 Summer Exhibition, and the 
rooms of the Chemical Society, the Geological 
Society, and the Linnean, Society, all of which are 
contained in Burlington House, were opened for 
the occasion. The exhibits of historical interest 
which were arranged in the principal library of the 
Royal Society were selected to illustrate the history 
of chemistry in Britain from the time of the founda- 
tion of the Royal Society in 1660 to the foundation 
of the Chemical Society in 1841. There were por- 
traits and papers, etc., of Robert Boyle, Joseph 
Black, Henry Cavendish, Joseph Priestley, John 
Dalton, Sir Humphry Davy, and others; and a 
selection of medals and medallions of chemists, from 
the Royal Society’s collection. In the rooms of the 
Chemical Seciety were exhibited the Mace of the 
Society, portraits of Past-Presidents, early records, 
and some rare books from the library ; and some 
scientific instruments of historical interest were 
shown in a room of the Geological Society. The 
Royal Society also exhibited the Mace, the Charter 
Book, and the three Royal Charters granted by 
their first patron, King Charles II ; and the Linnean 
Society showed a selection of their historical records. 


TraFFic CONTROL aT THE Bank Crosstne, LONDON. 

A scheme of traffic control signals, which was 
designed by the Automatic Telephone and Electric 
Company, Strowger Works, Liverpool, 7, to the 
specification of the Ministry of Transport and the 
City of London Police, was formally inaugurated 
at the Bank crossing by the Lord Mayor of London 
(the Rt. Hon. Sir Bracewell Smith) on Wednesday, 
July 23. Eight streets, some of which are narrow, 
converge at this point and the traffic is heavy, no 
fewer than 35,000 vehicles crossing in twelve hours. 
The signalling, which is on the Electro-matic 
vehicle-actuated system, is arranged in four stages 
in such a way that movement is first permitted 
from east to west and then from north to south. 
The sequence is such that crossing of the traffic 
streams is prevented, although outward filtration 
will be possible at certain points., An “all-red ” 
signal is introduced at the beginning of the fourth 
stage, so that the east-west traffic is cleared before 
the north-south traffic can start. There is a second 
“all-red ” signal at the end of this stage, so that 
the north-south traffic can be similarly cleared, 
although in this case the traffic from Queen Victoria- 
street is given a start of 3 seconds before the rest. 
The flexible-progressive system of control is used, 
the signals themselves being actuated under the 
control of a dual master-timer by a special control 
unit, which is divided into seven sections. These 
sections are linked together to co-ordinate the 
signal phases. Right of way is offered to each 
approach in a definite sequence by the master timer, 
but is accepted only when there is a demand. The 
duration of this right of way depends, up to a pre- 
determined maximum, upon the volume of the 
traffic. An interesting feature is that six of the 
approaches are grouped in pairs, and, if the right 
of way is not required by one approach in the pair, 
it is passed on to the other, which retains it for 
two periods. The Bank junction itself is linked 
with the several inter-sections in the vicinity on 
the “* biased-linking ” system, by which a special 
“right to priority ” period is introduced into the 
timing period. This enables vehicles passing along 
@ main road or over a pre-arranged route to be 





signal is showing green, it will be able to cross each 
successive intersection within the “ right to priority” 
period if it is travelling at the correct speed. As 
this period forms only part of the complete timing 
cycle, it causes no undue penalising of the cross. 
traffic. 


PuBLIc Worxs, Roaps anp Transport ConGREss 
AND EXHIBITION. 


The eleventh Public Works, Roads and Transport 
Congress and Exhibition was opened at Olympia 
on Monday, July 21, by the Prime Minister, the 
Rt. Hon. C. R. Attlee, the chair being ied by 
the President,of the Congress Council, the Rt. Hon. 
Aneurin Bevan, Minister of Health. In a brief 
speech, the Prime Minister referred'to the value of 
the Congress in bringing together the technicians and 
the representatives of local authorities, and stressed 
the importance of long-term planning. One of the 
great mistakes of this country at the time of the 
slump in 1931, he said, was that no adequate plans 
were ready to be put in hand so as to use the idle 
labour. Between the two wars, the Congress and 
Exhibition were held every two years, the last 
occasion being in 1937. The Congress is, perhaps, 
the only occasion when discussions are held which 
cover all phases of the work of public authorities, 
and this year some 1,400 delegates, representing 
700 authorities, are attending. The Congress pro- 
gramme is divided into separate conferences, and 
ten professional institutions are meeting to discuss 
21 papers. The papers to be presented cover a wide 
field and deal with various of such subjects 
as the gas industry, roads and road bridges, coast 
erosion, municipal transport, sewage, and the 
development of new towns. The exhibition occu- 
pies the whole of the ground floor and part of the 
annexe, the space taken up by the stands being 
approximately the same as that occupied in previous 
years at the Royal Agricultural Hall. Altogether, 
there are 140 exhibitors. Attendance at the confer- 
ences is restricted to delegates, but the exhibition is 
open to the general public. It closes on Saturday, 
July 26. 


THE Wor.Lp’s SHIPBUILDING. 


When quoting the total gross tonnage of the 
merchant vessels, of 100 tons and upwards, under 
construction in our shipyards on June 30, 1947, the 
compilers of the recently-issued quarterly ship- 
building returns of Lloyd’s Register of Shipping lay 
some emphasis on the fact that the increase in the 
tonnage of vessels under construction, shown for the 
last four quarters, has been necessarily influenced 
by the delays which present circumstances are 
imposing upon the completion of ships and the 
consequent prolongation of the time required for 
their building. The total for June 30, namely, 
2,062,949 tons, shows an increase of 31,234 tons 
over the work in hand on March 31 and is also greater 
by 298,006 tons than the tonnage which was being 
built on June 30, 1946; the present total, in fact, 
has not been exceeded since March, 1922, when the 
aggregate recorded was 2,235,998 tons. The total 
of 2,062,949 tons is made up of 1,011,153 tons, 
representing 196 steamers; 1,043,223 tons, the 
aggregate of 243 motorships; and 8,573 tons, the 
total for 22 sailing ships and barges. The gross 
tonnage of merchant vessels under construction in 
Overseas countries, on June 30, totalled 1,783,707, 
which is 72,107 tons more than that recorded on 
March 31. Of the total of 1,783,707 tons, 160 
vessels aggregating 535,600 tons are steamers and 
523, totalling 1,248,107 tons, are motorships. It 
would appear that, in general, the speed of construc- 
tion abroad is somewhat greater than it is in this 
country, as, during the quarter under review, 322,067 
tons of shipping were launched abroad as compared 
with only 243,644 tons in the British Isles. The 
returns show that the leading shipbuilding countries 
abroad are Sweden, with 266,905 tons; France, 
with 236,678 tons, and Holland, with 224,428 tons. 
The vessels being built in the world on June 30 
included 39 steamers and 69 motorships, each of 
between 6,000 and 8,000 tons ; 21 steamers and 61 
motorships of between 8,000 and 10,000 tons; 29 





steamers and 37 motorships of between 10,000 and 
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20,000 tons, and six steamers and two motorships 
ranging between 20,000 and 30,000 tons. The six 
steamers were under construction in the United 
Kingdom, and one of the ips was being 
built in Holland and the other in Sweden. 


Tue IystrrvTion oF PropucTrion ENGINEERS. 


A suggestion by Mr. E. W. Hancock, M.B.E., 
that there should be some form of collaboration in 
Canada between the American Society of Tool Engin- 
eers and the Institution of Production Engineers, 
was one of the principal points made on the occasion 
of the “‘ goodwill dinner,” on July 19, held*by the 
Wolverhampton Section of the latter institution in 
honour of Mr. H. E. Linsley, of the American society. 
The dinner, at which the chair was taken by Mr. H. 
Bainbridge, President of the Wolverhampton 
Section, was the concluding item in a one-day 
meeting which began with the delivery of a paper by 
Mr. Linsley, in the course of which he described 
and illustrated a selection of the American exhibits 
to be shown at the Chicago Machine Tool Exposition 
in September. After discussing the paper at some 
length, the members adjourned for a musical inter- 


lude organised by the Mayor of Wolverhampton 


(Alderman C. B. E. Taylor), as a prelude to the 
dinner, at which the principal guests were Mr. 
Linsley, Mr. Cornelius J. Dwyer (representing the 
United States Ambassador), the Rt. Hon. Lord 
Sempill, and Mr. F. Glover, President of the Mel- 
bourne Section of the Institution of Production 
Engineers. In the course of the evening, a presenta- 
tion of a silver cigarette-box was made to Mr. 
Linsley on behalf of the Institution; and Mr. 
Linsley presented to Lord Sempill an illuminated 
copy of the “Code of Ethics” of the American 
Society of Tool Engineers, 


River PoLivrion. 


One of those debates in the House of Commons 
which are staged late in the evening “‘on the 
adjournment ” and are not, therefore, customarily 
reported at any length, dealt, on July 16, with the 
subject of river pollution. In the opening speech, 
Mr. Harold Davies pointed out that millions of 
pounds were being spent on large and elaborate 
schemes for bringing water from high land. If the 
rivers were not polluted, water for town supplies 
could be drawn from them; but nine-tenths of 
the water which fell on the surface of England 
was polluted, either by untreated domestic sewage or 
harmful industrial effluents. Legislation existed by 
which this matter could be dealt with, but it was not 
being implemented. As one-result, a third of the 
river life, plant and fish, in the Trent had been de- 
nuded and that denudation was increasing year by 
year. The same was true of the Tame. In fact, the 
effluent from the Birmingham sewage works was 
purer than this river into which it flowed. In sup- 
porting the motion, Mr. J. P. W. Mallalieu said that 
260,000 gallons of crude sewage was discharged into 
the Lune every 24 hours, thus providing a menace to 
health, food supplies and pleasure. Lieut.-Col. U. 
Corbett said that.the Wye and many streams in 
South Wales were similarly polluted, though a 
little hard work would make them safe. In replying 
to the debate, the Parliamentary to the 
Ministry of Health (Mr. John Edwards) agreed that 
the problem was of the greatest social significance 
and said that the Government shared to the full 
the concern that there should be widespread im- 
provement in the state of the rivers as soon as 
possible. The difficulty did not lie in the lack of 
powers, but in the absence of a system of authority 
to make effective use of those powers. The Govern- 
ment stood by the rect dations of the Milne 
Committee to the effect that what was needed was 
an all-purpose authority, covering a river in all 
its aspects and sufficiently strong to use the existing 
powers. Every new sewage scheme improved the 
condition of a river because the effluent from a 
modern plant was purer than the stream into which 
it was discharged. The improvement of existing 
systems of sewage disposal, particularly in industrial 
areas, was, however, important. Many large schemes 
were in an advanced state of planning, but, with the 
urgent need for electricity and gas plants, the amount 
of labour and material that could be expended on 
them was limited. Too many industrialists were 








unwilling to co-operate in this matter and sought 
refuge in some old privilege rather than face their 
clear social responsibility to deal with the waste 
products of their particular trade. 


THE DEVELOPMENT OF ELECTRICAL RESEARCH. 

For the second time in its history, the British 
Electrical and Allied Industries Research Associa- 
tion is faced with the need for a large-scale expansion 
of its facilities and is about to launch an appeal 
for assistance to enable it to fulfil its obligations to 
the industry. While the Association has always 
made full use of all the external facilities avail- 
able, it has also found that much of its work can 
best be carried on by its own staff of investigators, 
In 1935, the laboratories used for this purpose were 
centralised at Perivale, but during the past twelve 
years demands have increased so rapidly that 
further expansion on that site is impossible. Plans 
for new laboratories at Leatherhead have therefore 
been approved by the Council and the Department 
of Scientific and Industrial Research and should, 
when fully implemented, ensure the-continuance of 
old and the ‘initiation of new researches for the 
ultimate benefit of all concerned. To finance this 
expansion, a Government grant has been promised, 
provided that the industry contributes double the 
amount as a capital sum, in addition to the normal 
annual revenue. It is suggested that this capital 
sum could be raised if each member subscribed an 
amount equal to his present annual subscription. 
As far as manufacturers are concerned, this contri- 
bution should be facilitated by the fact that it will 
be relieved from income tax by the provisions of 
the Finance Act of 1945, while supply i 
have been assured that the Electricity Commis- 
sioners will consider sympathetically any applica- 
tions for expenditure for this purpose. A further 
assurance has been given that both the Ministry of 
Fuel and Power and the new Central Authority are 
anxious to ensure that electrical research continues 
to be carried out on a proper scale. We feel sure 
that, when the details of the appeal are studied, it 
The value of electrical research is now so well known 
as to be axiomatic. As a of this, it may be 
mentioned that while, after the 1914-18 war, it 
took ten years for funds to be raised for the estab- 
lishment of.a laboratory by the celebrated Dutch 
organisation known as K.E.M.A., at the end of the 
1939-45 war, the sum necessary to repair the 
ravages of the Germans was provided in a few 
minutes. This is an example that might well be 
emulated in this country. 





GENERATION OF ELEcTRICITY.—The official returns 
rendered to the Electricity Commissioners show that 
2,842 million kWh of electricity were.generated by the 
authorised undertakings in Great Britain during June, 
1947, compared with 2,762 million kWh in the corre- 
sponding month of 1946, an increase of 80 million kWh, 
or 2-9 per cent. During the first six months of 1947, 
the total electricity generated was 21,656 million kWh, 
compared with 20,481 million kWh for the corresponding 
period of 1946, an increase of 1,175 million kWh or 
5-7 per cent. The total quantities sent out during June, 
1947, and June, 1946, were 2,676 million kWh and 
2,599 million kWh, respectively, an increase of 77 million 
kWh, or 3-0 per cent. During the first six months of 
1947, the total amount of electricity sent out was 20,442 
million kWh, compared with 19,327 million kWh during 
the corresponding period of 1946, an increase of 1,115 
million kWh, or 5-8 per cent. 





Tue NORTHERN HEIGHTS MopDEL FLyine OLUB.—The 
annual gala of the Northern Heights Model Flying Club, 
held on Sunday, July 20, at the aerodrome of Messrs. 
Hawker Aircraft, Limited, Langley, Buckinghamsbire, 
was distinguished by the presence of the Minister for 
Otvil Aviation (Lord Nathan), Lord Sempill, and an atten- 
dance estimated to be about 15,000, of whom at least 
1,000 were competitors. Notable technical features 
were the increased number of miniature compression- 
ignition engines used, by contrast with last year’s 
function, and the progressively smaller capacity of these 
power units, which are now obtainable in sizes as small 
as 0-5 c.c. A year ago, an engine of three times this 
capacity was regarded as exceptionally small. During 
the day, a flying demoustratior was giver by Mr. J. 
Humble, Messrs. Hawker’s chief test pilot, in a Hawker 
Sea Fury fighter. The President of the Olub is Dr. A. P. 
Thurston, M.B.E.; and the secretary, Mr. H. R. Turner, 
61, Avenell-road, London, N.5. 


MOTOR TAXATION AGAIN, 


By H. 8. Rowe t, 0.B.E., D.Sc. 


In The Times of March 14, 1947, a letter appeared 
over the names of three Members of Parliament, 
Mr. R. H. S. Crossman, Mr. M. Edelman and 
Commander C. N. Shaweross, advocating, in 
place of the volumetric engine tax introduced by 
the Chancellor of the Exchequer, Dr, Hugh Dalton, 
last year, a flat rate on motor cars irrespective of 
horse-power, and an addition to the petrol tax. 
They argued that this would remove “ the influence 
of taxation on engine design which has put British 
cars at a disadvantage in foreign markets” and 
‘enables the British motorist to ‘ pay as he drives.’ 
It is therefore beneficial to both user and manufac- 
turer.” Since the flat rate proposed (5/. per car), 
and the additional petrol tax of about 4d. per 
gallon, were estimated by the three M.P.s to produce 
the same revenue as the existing tax, jt was not 
easily seen how the proposal could benefit the user ; 
nor, since the influence of motor taxation on engine 
design has been negligible, how it could benefit the 
manufacturer. 

That motor taxation has not seriously influenced 
engine design appears to have been vaguely in the 

rs’ minds, for they added that ‘‘ no system 
of taxation by itself will enable the British car to 
compete ‘in foreign markets. For this there is 
required a reduction in the total weight of taxation, 
sufficient to enlarge the domestic market and so 
reduce prices; and simultaneously a reduction in 


the number of models produced, so that each ~~ 


can be manufactured in really large quantities. 
These are the conditions for the production of a 
British car both cheap and good, and able to compete 
with its American rival.” A gdod deal of this is 
true, largely because it is.very vague. A good deal 
of it cannot be denied, because it is elementary and 
trite. Certainly, these ideas and many more have 
been in the minds of British motor manufacturers 
for more than 20 years ; but when it is remembered 
that the United States has a home market 15 to 20 
times as great as Britain, and manufacturing 
resources, already in being, many times greater, 
what are the prospects of competing on level terms 
in the same field ? 

The letter continued ;, “‘ There is no prospect of 
any immediate reduction of the total weight of 
taxation ; nor can we expect a large expansion of 
the domestic market. Indeed, we believe that in the 
present emergency the use of materials and man- 
power for this purpose would be an unwarranted 
extravagance. But the abolition of the cubic- 
capacity tax would establish, at least, the correct 
principle of taxation and enable‘the manufacturers 
to plan ahead for the better days when the Chancellor 
can be more generous.” ‘The three signatories then 
advocated “ quantity production of a few models ” 
by ‘“‘ amalgamation or co-operation,” otherwise the 
changed taxation system would not assist the export 
drive. 


The three Members appeared to confuse the 
present emergency, in which an expansion of the 
domestic market is unwarranted, and in which the 
export drive is important, with the effects of the 
new taxation and the planning ahead by manu- 
facturers for the better days—when the export drive 
will be no longer so urgent. If the proposed taxation 
were to effect in any way either design or manu- 
facture, they should have known that this effect 
would not be discernible for many years. It will be 

later that such taxation could have no 
appreciable effect on design at all; and as for any 
effects of amalgamation, it is difficult to see any 
possible combination of existing firms that would 
form a group competitive with the big American 
corporations. 

The weakness of the three Members’ case lay in 
the fact that it was far from new. The flat-rate 
motor tax has been used in America for many years, 
and mass production is almost an American charac- 
teristic. We are advised then, to compete with 
them by copying them. Even Kipling, in the old 
days, knew that the copyist was always behind ; 
and, since mass production has been extended, the 
delays inevitable in copying have been augmented. 





Men who know the British and American motor 
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industries would hesitate to say that British units 
are small and need The General 
Motors Corporation and the Ford Motor Company 
have each a works in this country, and presumably 
they are able to form opinions as to the value of 
size and the number of models. 

On June 17, 1947, in the House of Commons, the 
Chancellor of the Exchequer announced, in reply to 
discussion in Committee of the Finance Bill that, 
while “he was not responsible for what Tory 
Chancellors had not done over 20 years of undiluted 
misrule,” he thought the main object was that they 
should “‘ divorce design from taxation ;” and he 
proposed a flat rate of 101. car per annum for 
new cars licensed after December, 1947. On cars 
selling at 1,000/. before the addition of purchase tax, 
he put.a doubled purchase tax (66% per cent.) as 
from June 17.. Dr. Dalton gave some interesting 
figures for existing motor cars ; less than 1 per cent. 
paid less than 10/., 27 per cent. paid 10/., and 
22 per cent, paid 12/. 10s. per annum. Thus, 50 per 
cent. of existing cars would pay slightly less tax and 
the other half would pay distinctly less than before. 
The upper stratum of this upper half, however, he 
savaged with a double purchase tax of extreme 
harshness—as though surtax were applied to all 
incomes, without relief or exemption. No doubt, 
this attack on refinement of taste will produce some 
interesting reactions. It is surprising that, in the 
discussion in Committee, no protest was made ; not 
that any effective protest against injustice was to be 
expected, but, on the grounds of expediency, some 

tion would have been fitting. It should be 
emphasised that the leading aero engines in the 
recent wars were all designed and developed by the 
leading makers of luxury cars. This is not a mere 
, or in one country; it holds true of 
Britain and Germany certainly, of France initially, 
and elsewhere also the influénce is discernible of the 
creative artist at work. 

In 1929, the present writer was asked by a society 
of motor manufacturers to examine the influence of 
motor taxation on engine design, and to provide a 
report suitable for submission to the Chancellor of 
the Exchequer—at that time, Mr. Winston Churchill. 
For several years, the motor industry had complained 
of the unfairness of the R.A.C. formula, which took 
account of piston area only. Frequently allegations 
were made that this formula, and the horse-power 
tax based on it, had encouraged long-stroke engines 
unsuited for overseas markets and unable to compete 
with American cars in the export trade, It was also 
alleged that the old horse-power tax had encouraged 
British makers and designers to favour small 
engines. The report was published in ENGINEERING 
on March 7 and 21, 1930,* after it had been much 
discussed in numerous meetings of committees and 
by various scientific and technical men, including 


The terms of reference of the 1929 report confined 
the discussion to engine taxation; every leading 
country except the United States based its motor 
taxation, at that time, on engine size. Moreover, 
the British revenue authorities ruled out any 
possibility of a petrol tax. So it was argued that, 
if an engine basis of taxation were required, the 
most just and rational basis would be by swept 
volume or cylindrical capacity. It is believed that, 
if motor taxation is to be associated with any engine 
dimension, the correct dimension or parameter to 
use is the volume swept by the pistons in the 
cylinders; thus the adoption by Dr. Dalton last 
year of cubic capacity was undoubtedly a progressive 
step. 

One of the most features of modern life, 
which would astonish the thinkers of a century ago 
almost beyond imagination, is the carefree way in 
which politicians with a turn for oratory—the harlot 
of the arts—presume to deal and interfere with 
technical and industrial matters of which, obviously, 
they have only a shallow and narrow experience. 
Mr. Crogsman, for example, one of the three Members 
quoted above, said in the Budget debate of June 17, 
“ A gigantic responsibility now lay on the industry. 
Within the next two or three years there must be a 
great reorganisation of it, which had now lost its last 
excuse for not reorganising. If the industry was 


not able by voluntary agreement to put its house in | — 


order, the Government would be expected to put 
some pressure on it to do the necessary rationalisa- 


Life, years 
tion, without which this change in fiscal policy would 


be futile.” It will be argued later that this change 
in fiscal policy is futile while other conditions are 
unaltered. In fact, there is no appreciable change 
in fiscal policy at all. 

Other invasions of industry are made by politi- 
cians who, apparently envious of the solid success 
of engineers, quote “‘ blue prints ” and “ planning ” 
where they do not seem to mean either, and where 
eS ee ee 
impossible. Planning, in modern engineering pro. 
duction, has achieved marvellous things, but it has 
always been the planning of predictable things by 
people who understood, in precise detail, what was 
being planned. In the nature of words and things, 
planning is impossible by people who do not under- 
stand what they are trying to plan; and, in the 
light of experience, it may be very dangerous to 
have things planned by people with even an 
imperfect knowledge of their task. It is a curious 
and surprising thing that, in this Budget debate, 
no speaker defended the motor industry, although 
four members from motor towns were present. It 
is still more startling that, while glib generalities 
were thrown at productive concerns of world-wide 
renown, not a word was said about the complete 
stoppage of these firms by lack of coal, four months 


Dr. F. W. Lanchester, Sir Dugald Clerk, Professor | earlier 


H. L. Callendar, and Lord Austin. The writer 
had much cause for satisfaction in the fact that, in 
all the discussions that ensued, not one word of 
dissent or criticism was levelled against his con- 
clusions, and this despite the fact that some of the 
conclusions were unexpected by, and unwelcome to, 
the British motor i It may be added that 
the society which instigated the report exerted no 

of any kind on the writer and did not seek 
any amendment or modification of the report. 

In the first part of the report it was’ shown by 
three independent lines of reasoning that the existing 
tax, based on the R.A.C. rating formula, had not 
affected the ratio of stroke to bore. This surprising 
result was accepted by many who had for years 
denounced the R.A.C. formula, and it was remarked 
that an impartial analysis by a disinterested person 
conferred great advantages where a complex prob- 
lem was under discussion by a large organisation 
with conflicting interests. Secondly, it was — 
that the R.A.C. formula, although i 
regards stroke : bore ratio, seemed to favour slightly 
engines with few and large cylinders as against 
multi-cylinder engines with high shaft speeds. This 


was in line with an old impression in the industry | try has 


that a four-cylinder engine would usually give more 
power than a six-cylinder unit of the same R.A.C. 
rating. This influence, however, was very slight. 





* Vol. 129, pages 303 and 366. 





Taxation of motor vehicles is not a simple subject, 
to be dismissed in a short debate by men who have 
not given much time to the question. To expose 
all the various fallacies that have crept into the 
discussion during the past 30 years would be a 
laborious task. Dr. Dalton spoke of the main 
object as the “divorce of design from taxation,” 
but here, surely, is confusion. The R.A.C. formula 
was said to hamper designers and to force them to 
make long-stroke engines of small size. This was 
proved by the present writer, in the 1929 report, 
to be false. To give the designer freedom—not 
divorce—the volume tax was advocated ; but it was 
emphasised with abundant evidence, that the main 
cause of the small size of British and Continental 
engines, compared with the American, was not 
motor taxation but poverty. The people of Europe 
are now still poorer than between the wars, and 
they need even smaller cars and engines, not only 
in order to have economical motoring, but to have 
as | any motoring at all. 

Dr. Dalton’s idea of divorcing design from taxa- 
Ie he morris Remnants “opm At 
—and Mr. Crossman’s notion that the motor indus- 
“lost its last excuse for not 


because of the new flat rate, betray the ignorance 
of these politicians in regard to the problem. Dr. 
Dalton, by establishing the new flat rate of 10l. 
per car per annum, leaves the cheaper half of 
Britain’s motor cars practically untouched and 





—— 


gives a slight relief to the middle third, but the 
upper fraction, where British quality is outstanding, 
is venomously smitten. Designers of British high. 
grade cars will be compelled, in spite of Dr. Dalton’s 
“divorce ” proceedings, to redesign their cars or 
cease work. Taking a car with a sale price of 1,5001, 
and purchase tax of 1,000/., and assuming 12} years’ 
life and 3 per cent. interest, we have an annual tax 
charge of 100/. per annum, or, with the flat rate 
added, 110J. per annum. This is almost identica] 
with a 124 years’ lease of a property for 1,500l., 
with a ground rent of 1101. per annum. Whether 
@ tax is called a purchase tax, a flat rate, a horse- 
power tax or a cubic-capacity tax, it would not 
deceive a motor designer or a motorist for long, 
Motor taxation in 1929 was too heavy for the 
average European motorist and drove him to use 
small cars with small engines, just as the poor city 
dweller, with high rates and rents, is driven to live 
in small tenements. The writer had the pleasure 
of pointing out to Lord Austin that his famous 
and, at first, much ridiculed ‘‘ Seven’ had dimen- 
sional superiority over most cars—low bearing 
pressures, low stresses, etc.—and asked him if he 
had designed it on dimensional principles. He 
replied, very bluntly, “ Not a bit, I was after a 
section of the public with little money to spare.” 
In the following table, four cars, each costing 


a 





Maker's price .«| 3762. 750%. 1,500. $,000%. 
Purchase tax Sa. | 2508, 1, 4 2,0001 
’ ob od 6 8 12-5 

Annual cost (3 per 

cent. interest) - 93i. 1431. 2501. 3361. 
New flat rate of 104, 

as n! 

Sion. --| 10-8 7-0 4-0 2-98 





twice as much as the preceding one, are shown in 
regard to capital cost and taxation charges. The 
assumptions made are believed to be fairly reason- 
able as average values, and the table shows that 
the fixed charges on motoring, apart from insurance 
and garage accommodation, are very considerable, 
and that the new flat rate has only a small signi- 
ficance, even on the cheap car. This is in line with 
the conclusion in the 1929 report, that the horse- 
power tax was of little importance in comparison 
with the other costs of motoring. With petrol 
rationing even on a lenient scale, the costs per mile 
of motoring to-day become fantastically uneconomic, 
and are only attractive to very important persons or 
racketeers. 

No doubt, the three Members of Parliament who 
signed the letter in The Times of March 14 honestly 
believed that they had discovered a method of 
saving the British motor industry. The American 
industry had a flat rate and it ; therefore, 
give the British industry a flat rate and “the last 
excuse” is gone. Post hoc ergo propter hoc. A 
much better post hoc would be: the commercial 
vehicle side of the industry competes vigorously 
both at home and abroad with all.comers, so why 
not use the goods-vehicle tax of unladen weight on 
private cars? Of course, the question is far too 
complex to be posed in a single sentence. There 
are too many factors, many of which are variables, 
to permit of a simple solution ; but one conclusion 
stands out as clearly now as it has done for nearly 
30 years, namely, that motor taxation, even on the 
heavy scales used in Britain and exceeded in no 
other country, is a smal) fraction of motoring costs 
and to abolish it altogether, let alone to vary it by 
a few per cent., could have little economic effect 
on*the industry or the user. Motoring cannot be 
for the poor. 

(To be continued.) 





OFFICE ACCOMMODATION FOR NEW ELECTRICITY 
Boarps.—The Organising Committee for the Hlectricity 
Supply Industry, which has been appointed by the 
Minister of Fuel and Power to take preparatory action 
with regard to the future organisation of the industry, 
is asking all authorised undertakings to furnish them 
with information about the floor area occupied by offices, 
the number of staff accommodated, and the nature of the 
tenancy. Particulars are only required of head office 
accommodation occupied by technical, administrative 
and accounting staff. Details of premises occupied by 
less than 50. persons, or wholly utilised for operational 
purposes, are not necessary. The particulars are to be 
sent to the Electricity Commission, Savoy-court, London, 
W.C.2, not later than to-morrow, Saturday, July 26. 
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THE IRON AND STEEL 
INSTITUTE MEETING IN 
SWITZERLAND. 


(Continued from page 68.) 


CONTINUING our report of the Iron and Steel 
Institute special summer meeting, held in Switzer- 
land from July 9 to 19, we now deal with the discus- 
tion on the first three papers on the agenda at the 
technical session in Ziirich on the morning of 
Thursday, July 10. 


Pia Iron anp Street Propvuction Meruops. 


Mr. A. G. Robiette, who followed Dr. L. Jenicek 
in the joint discussion on the paper by Professor R. 
Durrer dealing with electric smelting, and on the 
two papers, by Professor Durrer and by Mr. M. W. 
Thring, respectively, on the use of oxygen in the 
jron and steel in ustry, stated that it must be 
realised that the use of oxygen brought in an entirely 
new set of physical conditions and would upset all 
previous ideas on the appearance of iron and steel 
plants. Thus the mistake had been made in 
Germany, of trying to apply oxygen to an ordinary 
Bessemer converter. The oxygen content of the 
blast had been increased until failure of the refrac- 
tories had taken place. The same mistake, namely, 
the application of oxygen to existing open-hearth 
furnaces, was being made in the United States, 
when neither the process nor the receptacle was 
designed for the use of this medium. The funda- 
mental advantages which the use of high-oxygen air 
mixtures would bring to steelmaking practice could 
be realised only by the use of special methods. 
Thus, the main application to steelmaking should be 
the blowing of pig iron with oxygen for conversion 
to steel. This had three advantages, as Mr. Thring 
had pointed out. In the first place, it was possible 
to melt between 25 and 30 per cent. of the total 
charge in steel scrap. Then, as Mr. Mather had 
emphasised, any composition of pig iron could be 
blown, irrespective of the content of heat-forming 
elements. The third advantage was that low- 
nitrogen steels were obtained. Steels, which were 
lower in nitrogen than ordinary open-hearth quality 
material, had been produced. The use of oxygen 
might thus enable the open-hearth furnace to be 
replaced in many instances, with an enormous 
saving in fuel. He and his colleagues had been 
working on this process for some years and they 
proposed to present a paper to the Institute, on 
the subject, in a few months’ time. In the course 
of their work they had blown heats using 90 per 
cent. oxygen, on a scale of 2 tons at a time, and in 
a period of approximately 30 minutes. Some of 
the steel made had been utilised for commercial 
products. Arrangements were now being made to 
carry out the process on a large scale with vessels 
of 10 tons capacity. 

Mr. F. G. Kerry said that a little over a year ago, 
when the Steel Company of Canada had tried out 
their first test in an open-hearth furnace, they had 
done so to find an answer to the problem of rising 
production costs. They wished to reduce such 
costs by increasing the output of steel per hour and 
per furnace. They had found that if almost pure 
oxygen were used through the oil burner of the 
furnace, to give combustion, it was possible 
to increase the fuel rate by as much as 45 per cent. 
This gave increased production, and, speaking 
rather conservatively, it was ible to increase 
their open-hearth furnace outputs by at least 30 per 
cent. About 850 cub. ft. of oxygen were consumed 
per ton of steel produced, when the charge consisted 
half of cold and half of hot metal. For all-cold 
charges the consumption was about 1,000 cub. ft. 
perton. One of the most interesting of the 
matter was that it was possible to bring down the 
phosphorus content of the charge. Recent tests 
had shown that, by blowing oxygen into the furnace, 
there was more intimate contact between the hot 
metal and the slag and it was possible to reduce the 
phosphorus from a high percentage to 0-006 per 
cent. He agreed that modifications had to be made 
to standard equipment before oxygen could be 
applied. An oxygen plant was now being built at 





Johnstown, U.S.A., and would be ready in the 





autumn. It would be used primarily for blast- 
furnaces and would have an output of 165 tons of 
oxygen a day. Proposals for a rather small plant 
in Canada were being considered. 

Mr. A. Robinson stated that the best opportunity 
of using oxygen in .the open-hearth process was 
during the melting-down stage. He was not so 
impressed by the idea of blowing oxygen into 
the bath itself. If the furnace were hot enough 
and the charge were working well, the refining 
would be done almost as quickly as it was possible 
to control it. The use of oxygen in the refining of 
the steel would depend entirely on the relative cost 
of the oxygen, the charge (or the constituents 
which gave the heat), the cost of the fuel and also, 
perhaps, the cost of the refractories. At present, 
iron ore was used to give the oxygen required and 
this yielded a certain amount of rather cheap iron 
tothe bath. The use of oxygen in the blast furnace 
offered interesting possibilities because, in England, 
mostly very soft ores, and, in many districts soft 
cokes, were used. If it were possible to have low- 
shaft blast furnaces and avoid the cost of expensive 
pre-preparation plants, the saving might pay for 
the oxygen plant. The last s r, Mr. J. W. 
Reber, said that calculation showed that with a 
50 per cent. oxygen-air mixture, using oxygen at 
90 per cent. purity, the theoretical rise in tempera- 
ture, without dissociation, was about 400 deg. C. 
When, however, allowance was made for dissociation, 
the rise in temperature was only about 130 deg. C. 
The higher yield obtained in an open-hearth furnace 
using oxygen-enriched air and oil was not so much a 
question of the increase in flame temperature as 
such, although this did occur, but was rather a 
question of quicker mixing. 

Professor Durrer, in a brief reply, said that, of 
course, it would be ridiculous to envisage destroying 
all the present open-hearth furnaces and replacing 
them with new units, but it was necessary to consider 
how to make the best use of existing plant. The 
really large consumption of raw materials had begun 
at the end of last century only, in so far as the iron 
and steel industry was concerned. During the next 
50 or 100 years the consumption of iron ore and coke 
would go dh increasing and it would not be possible 
to continue indefinitely to make use of present 
processes. In answer to Mr. Mather, he had used 
the word “ coal” in a general sense because, although 
99 per cent. of the fuel consumed in present-day 
blast furnaces was coke, in Sweden, charcoal was 
algo used and, in Russia, anthracite. In answer to 
Dr. Tigerschiéld, tests had been carried out over a 
period of about two years to purify bauxite with the 
help of oxygen, but it was for the aluminium indus- 
try to consider whether it was of interest to continue 
the experiments. Desulphurisation in the low-shaft 
furnace was no longer a problem; it was done in 
practice, and was only a question of temperature. 


HYDROGEN In STEEL. 


The next, and last, two papers on the agenda 
on Thursday morning were also taken together for 
the purpose of discussion. The first was entitled 
~E m and Transformation Characteristics in 
Steel,” and was by Professor J. H. Andrew, Dr. H. 
Lee and Messrs. H. K. Lloyd and N. Stephenson. 
The second paper, which was by Dr. C. Sykes, 
F.R.S., and Messrs. H. H. Burton and C. C. -_ 
was on “Hydrogen in Steel Manufacture.” 

H. H. Burton, who presented the first names in 
the absence of the authors, said that a compre- 
hensive study of the evolution of h nm from 
steel had been carried out, and results obtained for 
22 different commercial steels. These were soaked in 
hydrogen at 1,100 deg. C., and cooled in vacuum 
under identical conditions. In all cases relations 
between hydrogen evolution and transformation 
characteristics were found to be marked and there 
was @ pronounced increase in the rate of evolution 
corresponding to the y-——« charge. Experiments 
on the removal of hydrogen from steel under 
isothermal conditions, as outlined in a previous 
paper, had been continued, and the results confirmed 
the conclusion that the optimum temperature of 
hydrogen’ removal corresponded with a rapid 
transformation. In the presence of hydrogen, the 
transformation of a 3 per cent. chromium steel under 


C., otherwise hydrogen was found to have no 
retarding effect upon isothermal transformation. 
Hydrogen embrittlement was found to vary with 
the thermal treatment of the steel and it had been 
found that, with a 3-per cent. chromium steel, the 
presence of hydrogen to the extent of 3 c.c. per 
100 grammes might or might not cause an embritt- 
ling effect, according to the treatments given. 
Moreover, the elongation and reduction of area 
values were affected differently by hydrogen. It 
was also found that the distribution of hydrogen 
in a tensile test-piece had a marked effect upon its 
mechanical properties. It was considered that 
hydrogen embrittlement and hair-line cracks were 
closely associated with each other, and that hydro- 
gen diffusivity and solubility were the controlling 
factors for both. While, however, hydrogen was 
the fundamental cause of hair-line cracks, stresses 
were important in that they might affect the 
diffusivity and solubility of the hydrogen. 

In presenting the paper on ‘“ Hydrogen in Steel 
Manufacture,” Dr. Sykes stated that a number of 
determinations had been made of the hydrogen 
content of plain carbon and alloy steels at different 
stages of manufacture, namely, steels manufactured 
in the electric-arc and open-hearth furnaces and steels 
in the form of ingots, billets and forgings. The 
experiments on semi-finished products had confirmed 
the results of previous work on steels artificially 
impregnated with hydrogen and indicated that 
ductility was reduced with hydrogen contents in 
excess of 2 c.c. per 100 grammes. Even when steel 
was melted under carefully-controlled conditions, 
hydrogen contents of from 4 to 6 c.c. per 100 
grammes were to be e and these would 
adversely affect ductility if not removed. A study 
of the effects of various heat treatments on hydrogen 
contents and susceptibility to cracking had shown 
that relatively high hydrogen contents did not auto- 
matically lead to hair-line cracks. No conclusive 
evidence was obtained on the question of segrega- 
tion, although some alloy-steel ingots and forgings 
showed wide variations in hydrogen content. 

The President, who opened the discussion, stated 
that the two papers before the meeting represented 
a very large amount of work undertaken on behalf 
of the Hair-Line Crack Sub-Committee. There 
were some sceptics who were doubtful whether 
hydrogen played any part in the cracking pheno- 
menon at all, but he thought that the work Tyhich 
had gone on had shown that, while other factors had 
to be taken into account, hydrogen was the most 
important. Tribute should be paid also to the 
manner in which the various British steel firms had 
co-operated in the research. It had involved a 
great deal of work in the laboratories and in the works 
themselves, and often meant making ingots and 
forgings which, it was known, would have to be 
scrapped afterwards. Although the problem had 
not been completely cleared up, very great progress © 
had been made. At first sight, it might seem that 
the solubility of so small.an atom as hydrogen and 
its diffusion through the lattice would be very 
simple, but it had proved to be exceedingly complex, 
and, in the second paper there was considerable 
discussion of the physics of the process. Inso far as 
a practical solution was concerned, most steel- 
makers knew how to produce steel free from hair-line 
cracks, provided they had plenty of time. It was 
. | always when pressure of work had been very acute 
and ings had to be prepared: quickly that there 
had been most trouble with hair-line cracks. 

Dr. M. L. Becker said that it had now been shown 
that hydrogen was deleterious, though it was not 
the sole cause of cracking. He wondered why more 
attention was not paid to getting rid of the hydrogen 
entirely, as Dr. Sykes had suggested. It was in the 
liquid state that the hydrogen could be expelled 
most easily and it might be that the gas could be 
driven out by bubbling an inert gas through the 
liquid steel. Such an inert gas must clearly not be 
nitrogen, because it would be absorbed by the 
steel. Carbonic-acid gas would react with the steel 
too rapidly and he could only think of carbon 
monoxide. He felt that if the experiment of 
bubbling carbon monoxide through the metal had 
not been tried, it ought to be. It might seem diffi- 
cult from a practical point of view, but such diffi- 





isothermal conditions was slightly slower at 700 deg. 


culties could be overcome. 
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After a brief reply by Dr. Sykes, the President 
said that the discussion had brought out very clearly 
the international character of the Iron and Steel 
Institute. Although a British Institute, it had a 
large foreign membership, and, at the present 
session, members from several countries had taken 
part in the discussion. This was very gratifying to 
the Institute. Dr. Desch then adjourned the 
meeting until 9.30 a.m., on Friday, July 11. The 
afternoon of Thursday was devoted to visits to the 
works of A. G. Brown, Boveri & Cie, and Oederlin & 
Cie., Baden; Maag-Zahnrider, A.G., Ziirich ; 
Maschinenfabrik Oecerlikon, Ziirich; and Schwei- 
zerische Wagons- und Aufziigefabrik, Ziirich- 
Schlieren; and to the laboratories of the Swiss 
Federal Institute for Testing Materials, Ziirich. In 
the evening a banquet was held at the Kongresshaus, 
Zirich, at which speeches of welcome were delivered 
by Professor R. Durrer and Nationalrat Ernest 
Speiser, President of the Association of Swiss Manu- 
facturers of Machinery. 

Professor Durrer said that British metallurgists 
were responsible for a great deal of the development 
of methods of iron and steel production and their 
part in the history of iron and steel manufacture 
was well known throughout the world ; in fact they 
had invented all the prominent now in 
use. For this reason he had at first feared that it 
might be difficult to show them sufficient of interest 
in the metallurgical processes and developments of 
Switzerland. That country, however, 
hardly any raw materials and this had compelled 
the Swiss to adopt methods and processes which 
countries better provided for did not need to seek. 
Hence, he hoped that it would be possible to show 
members developments which had arisen as a direct 
result of Switzerland’s poverty in raw materials. 
In any case, on behalf of Swiss scientific men, he 
offered a very cordial welcome to members of the 
Institute from Great Britain and also from France, 
Spain, Italy, Sweden, Holland, Belgium, Luxembourg 
and Czechoslovakia. Nationalrat Speiser, in the 
course of his speech, mentioned that when his grand- 
father had taken the initiative in promoting the 
first railway in Central Switzerland, he had called 
in Robert Stephenson, the expert in such matters. 
Many Swiss engineering works owed their origin to 
the fact that in the Napoleonic wars the textile 
machinery previously obtained from England could 
not be replaced and no spare parts were available. 
This had forced Switzerland to set up an industry 
of her own, but the English inspiration had never 
been forgotten. In returning thanks, the President 
said that in spite of her small size, Switzerland’s 
position among the world’s industrial countries was 
high. The machinery produced by the Swiss was 
of very high standard and much had been done to 
develop new types of equipment. Dr. Desch con- 
cluded by expressing, both in French and in German, 
the thanks of the Institute for the reception afforded 
to its members and their best wishes for the success 
and prosperity of Switzerland and her industries. 

(To be continued.) 





LLoyrp’s Ciass I Fusion WELDING.—Messrs. Whessoe, 
Limited, Darlington, announce that they have been 
placed by Lloyd’s Register of Shipping on their list of 
recognised manufacturers of Class I welded pressure 
vessels (fusion welding). In the manufacture of welded 
pressure vessels for liquid and gas storage and for heat 
exchange apd chemical processes, the firm has been 
approved by Lloyd’s Register for many years. 


THe REDWOOD MEDAL.—The Institute of Petroleum 
has announced that the Redwood Medal has been 
awarded to Mr. H. 8S. Gibson, O.B.E., M.A., M.I.Mech.E., 
F.Inst.Pet., general fields manager, Anglo-Iranian Oil 
Company, Limited, Abadan, for his work on the produc- 
tion of petroleum. The Redwood Medal was established 
in 1921 in honour of Sir Boverton Redwood, founder 
President of the Institute, and is awarded “‘ not more than 
once in each year to a petroleum technologist of out- 
standing eminence, irrespective of nationality or member- 
ship of the Institute.” Only seven previous awards 
have been made since the medal was instituted, the last 
being in 1938. Itis planned to present the medal to Mr. 
Gibson at the first meeting of the Institute in the 1947-48 
session, on September 26. He will then deliver an 
address on “ The Production of Oil for the Fields of 
South-West Iran.” 





NEW METALS FOR OLD.* 
By Sm Epwarp Arrieton, G.B.E., K.C.B., F.R.S. 
(Concluded from page 69.) 

I now turn to the subject of magnetic materials 
which are used over a range ‘of sizes from a small 
compass needle to a large electromagnet in a modern 
Cyclotron. It has been a mystery for years why the 
magnetic behaviour of iron, nickel and cobalt should 
be so very pronounced and exceptional. Recently, 
I think we can say that a promising theory of ferro- 
magnetics, as they are called, has been developed, in 
which the ultimate and elementary magnetic icle is 
identified as the spinning electron itself. Moreover, 
itis found, according to this theory, that the exceptional 
magnetic qualities of iron, nickel and cobalt can be 
satisfactorily explained as due to the particular sizes 
of the electron rings in those atoms. 

For different applications, materials having widely 
different magnetic characteristics are required, and 
improvements in magnetic properties have accordingly 
taken place in two exactly opposite directions. On one 
hand, materials as magnetically “‘ soft” as possible are 
needed, for example, in transformer cores, electro- 
magnets and relays. In these materials we want to 

uce intense magnetisation with a weak imposed 

id and to reverse the magnetisation with a small 
energy loss, in other words, we want high permeability 
and low hysteresis. On the other hand, materials as 
magnetically “hard” as ible are required for 
permanent magnets, such as are used in loud-speakers, 
magnets, electricity meters and an immense range of 
other instruments. Here, after magnetising to satura- 
tion and cutting off the magnetising current, the mag- 
netisation remaining, or “‘ remanence ” must be large, 
and, in addition, the reversed magnetising force needed 
to destroy the magnetisation—to “degauss” the 
material in present-day phraseology—must also be 
large. In other words, it must have a large “ coercive 
force.” The combination of large remanence and large 
coercive force means that the material has a large 
hysteresis loss, so that in this respect the requirements 
for permanent-magnet materials are the opposite of 
those for the “‘ soft” of material. 

The materials of which the greatest quantity is used 
for magnetic purposes are the sheet steels from which 
the cores of transformers and the armatures of genera- 
tors and motors are made. Besides fulfilling the 
conditions for a soft-magnetic material, these steels 
should have high electrical resistance tq reduce the 
heating due to the eddy-currents produced when the 
magnetisation is reversed. In addition, their mechani- 


to be magnetised, we should ex to get improved 
properties in that direction. Thie is precisely what is 
done by the elaborate cold-rolling process used in 
producing these sheets. 

Another group of materials having high permeability 
in weak fields and small hysteresis loss is the iron. 
nickel alloys of which Permalloy and Mumetal are 
outstanding examples. These are widely used in 
communication engineering, for example, in loading 
coils and high-frequency transformers, as well as in 
electrical instruments and current transformers. The 
highest initial permeability is obtained in the 78-5 per 
cent. nickel alloy, but for this material the resistance 
is low and the material saturates at a comparativel 
low flux density (about 8,000 gauss compared with 
over 20,000 in soft iron). Improvement in both these 
res is obtained by using alloys with a lower 
nickel content. The resistance may also be increased 
—though the saturation point is still further lowered— 
by adding small percentages of molybdenum, copper 
or chromium. These increase the initial perme- 
ability which may have a value of about 20,000 as 
compared with something over 200 for soft-iron dynamo 
sheet. 

A special application of soft magnetic material is in 
the manufacture of the “ dust-cores ” used in trans- 
formers and inductances for te} ication work. 
Here, in order to ensure accurate reproduction of speech 
or other signals, and to avoid waveform distortion, we 
are interested in getting a constant value of perme- 
ability when the magnetising current is varied rather 
than a high value of permeability in itself. With this 
object we introduce a large number of small air-gaps 
into the magnetic core by reducing the material to a 
fine powder and compressing the particles in a suitable 
insulating and binding medium. This sub-division of 
the material greatly reduces the effective permeability, 
but makes its value much more nearly the same for 
different magnetising currents. It also reduces the 
losses due to eddy currents which become relatively 
more important as the frequency is increased. 

Nickel-iron alloys are largely used for making dust- 
cores, but another material which is particularly 
suitable at the higher frequencies (above about 100,000 
cycles per second) is carbonyl iron, a very soft iron 
prepared by a special chemical process in the form of 
spherical particles a few thousandths of a millimetre 
in diameter. No special pulverising is therefore 
necessary with pir camel iron ore the war, the 
manufacture of carbonyl iron was almost entirely 
limited to Germany, but during the war suitable plant 
was constructed in this country and carbonyl iron at 
least as good as the German product is now obtainable 





cal properties must allow of their being readily rolled | here 


into sheets and, finally, all these properties must be 
attainable at_a reasonable cost. 

Tests show that soft iron is satisfactory in so far as 
the magnetic properties are concerned. Its hysteresis 
loss for a maximum flux density of 10,000 gauss and a 
frequency of 50 cycles per second is somewhat less 
than 1 watt per pound (2 watts kilogramme). It 
has, moreover, been shown that by reducing the per- 


ing now to improvements in the opposite direc- 
tion, namely, greater magnetic hardness required in 
materials for permanent magnets, we find that equally 
striking advances have been made. As mentioned 
before, the quality of a permanent-magnet material 
depends primarily on the remanence and coercive 
force. Examining the point more closely we find that 
it also depends on the way in which the remanent flux 





centage of impurities—notably carbon and oxygen 
aa could be Pt to about a twentieth. The 
labour involved in the purification process is very great, 
however, and the cost would be gees Further, 
the electrical resistance both of high purity and of 
commercial soft iron is low. The iron-silicon alloys, 
first introduced by Sir Robert Hadfield over 40 years 
ae SS Se ee ee ee The 
resistance increases progressively with the percentage 
of silicon. This is limited, however, to about 4 per cent. 
by the i ing brittleness, which makes rolling 
difficult above that 


figure. 

Compared with the best (Swedish charcoal) iron, the 
use of silicon alloys gave an immediate reduction of 
about 50 cent. in the losses. Le migtear in 

ity in heat treatment gradually produced a 
farther reduction of about 50 per cent., and since about 
1930 yet another reduction of nearly 50 cent. in 
the loss has been obtained by the introduction of a 
special cold-rolling technique which has given us the 
materials known as Hipersil (American) and Crystalloy 
(British). For these materials the total losses due to 
hysteresis and eddy currents for 10,000 gauss and 
50 cycles per second are only about 0-3 watt per 
pound (0-65 watt per kilogramme). At the same 
time the permeability at working flux densities has 
been increased about ten times compared with Had- 
field’s original silicon iron. 

The basis of this most recent improvement is the 
fact that the crystals of which iron is composed, which 
are of cubic shape, have better magnetic properties 
oor alge Be, decfha Prr rere obs Sooo 

irection. If, therefore, we can arrange for at 

a large proportion—of the crystals to lie with 
their edges in the direction in which the material is 


* Tenth Edward Williams Lecture, delivered on June 
18, 1947, at the 44th Annual Conference of the Institute 
of British Foundrymen, Nottingham. Abridged. 








density diminishes as the reversed magnetising force is 
increased up to the coercive-force value. Up till about 
1880 carbon steel was the only permanent-magnet 
material available. Then it was found that 6 per cent. 

steel gave a better performance besides 
pees. rah less with time, or in other words, having a 
lower “ ageing” loss. About 1920, Honda in Ja 
showed that 35 per cent. cobalt steel was three or four 
times better than tungsten steel. Owing to the large 
percentage of cobalt, it was, however, relatively 
expensive and a series of cobalt steels with lower 
percentages of cobalt were developed for use where the 
requirements did not justify the use of the more costly 
material 


The next big advance was also made in Japan, when 
it was discovered, about 1930, that alloys containing 
approximately two parts of iron to one of nickel and 
one of aluminium, after suitable heat treatment, had 
a much higher coercive force and were superior to 
any previously known material. A small magnet of 
this material, weighing oy 2 oz. was capable of sup- 


porting a weight of 56 Ib. This discovery was of 
particular interest, since, unlike all previous permanent- 
materials, these did not contain any appre- 
ciable quantity of carbon and were therefore not 
strictly “ steels.” They do not puny develop their 
full hardness when quenched, but only after subsequent 
tempering. Alternatively, they may be hardened by 
casting, provided the rate of cooling is suitable. Further 
improvements in alloys of this type have been effected 
adding small percentages of cobalt and copper, 
resulting complex alloys being the well-known 

** Alnicos.” 

In the latest alloys, such as Alcomax II, Alnico V 
and Ticonal, improvement has been obtained in quite 
a different way. By applying a magnetic field during 
the process of cooling, a increase in the remanence 
values is obtained in the direction of the applied field. 
In the perpendicular direction a decrease is produced, 
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and it is therefore important, as with anisotropic 
silicon-iron sheet, to design the t so that the 
material is used in the favourable direction only. 
These alloys are the een permanent- t 
materials at present available commercially, with a 
nearly twenty-fold improvement since the days of 
carbon steel. With these powerful alloys it is possible 
to construct permanent magnets capable of providing 
fields of the same order as those given by large electro- 
magnets. Moreover, permanent have the 
advantage over electromagnets that they are free from 
the liability to variations in strength, due to current 
fluctuations and the heating produced by the magne- 
tising current. Where extreme constancy of field- 
strength is required, therefore, permanent magnets of 
present-day alloys can compete successfully with 
electromagnets in all except very large sizes. 

As I am addressing fo en, it is a iate to 
say a few words about the results of research of interest 
to the fo industry, particularly with reference 
to cast iron. this field, you are fortunate in being 
served by an extremely efficient co-operative research 
organisation, namely, the British Cast Iron Research 
Association. On the one hand, the ‘Association has 
contributed by carrying out valuable fundamental 
research which has led to the development and to the 
production of new cast irons having very remarkable 

perties. On the other hand, it has materially helped 
the industry, which is, of course, largely composed of 
small b 
There are few materials which have undergone such 
remarkable improvements in recent as cast iron. 
Twenty-five years ago a cast iron with a tensile strength 
of 15 to 18 tons per square inch was considered excep- 
tionally good. Nowadays, cast irons are commercially 
available with a tensile strength of 30 tons per square 
inch. In addition, cast-iron alloys have been produced 
to meet special requirements of industry, such as heat 
resistance or corrosion and wear resistance. The 
Research Association has played a prominent part in 
the research which has led up to the production of 
these new materials. What I have heard described as 
the greatest metallurgical development in cast iron 
of the present century was announced on the 25th 
birthday of the Research Association. Broadly, this 
consists of taking a relatively high-carbon iron, which 
is easily melted, readily poured, and without any special 
alloy additions, cast it so that it solidifies as a material 
having properties which rank it among the high-duty 
irons is is done by treating the material so that on 
solidification the carbon is in the nodular, instead of 
the flake, form. This makes the metal similar in its 
properties to malleable cast iron. Hitherto, I believe, 
the only known way of doing this has been to submit 
white castings to very lengthy heat treatment. 

The Association has not yet disclosed the exact 
nature of the process, but it is rapidly nearing a com- 
mercial stage. The results obtained certainly suggest 
that the new material may lift cast iron on to altogether 
a new I want to urge upon your Institute, and 
also upon you as foundrymen, to support the Research 
Association as strongly as you possibly can, and bring 
to speedy fruition the last stages in the development 
of this important all-British discovery, which may well 
prove in the future to be a first-rate national asset. 

I have now come to the end of what, I fear, has been 
but a very hasty summary of a very subject. 
I have tried to illustrate the way in which scientific 
inquiry and experimental measurement, with now and 

in an empirical enterprise, have led to the discovery 

of better metals for practical use. Physical science, 
as we know it to-day, grew originally out of the study 
of practical lore, and ever since it to stand on its 
own feet as an independent theoretical interpretation 
and shorthand description of nature, it has often 
received fresh stimulus by coming back to practical 
problems. The study of the metallic state is now 
proving a fertile, if yet a difficult, field of inquiry for 
the theoretical worker ; and there can be little doubt 
that when we possess a deeper understanding of the 
atomic architecture of aa both simple and com- 
ome and especially of the nature of the inter-atomic 
lorces—the mortar between the bricks if you like— 
we can expect such fundamental knowledge to point 
the way to yet further practical improvement. The 
philosopher Francis Bacon, about 300 years ago, used 
to distinguish between light-giving experiments 
a mg ene lucifera) and experiments of practical 
ility (experimenta fructifera). It is true that the 
theoretical worker is consumed mainly by his curiosity 
to know and understand all about things. He desires 
to bask, shall we say, in the light of understanding. 
But the experiments which Bacon called lucifera 
certainly provide the surest, and often indicate the 
quickest way to the experiments which he called 
fructifera. Yet, in the partnership of science and 
ice, the assistance rendered is by no means always 
bhowiedge and it has nothing but indeed much 

Ow. it nothing to gain, i muc 
to lose, by forgetting or neglecting to seek further 
inspiration and assistance from its origins. 


Science has grown out of practical | Pool 





ELECTRONICS AND AERONAUTICAL 
RESEARCH. 


A DEMONSTRATION of the ways in which electronic 
equipment can be used for the measurement of struc- 
tural and power plant characteristics on aircraft was 
given by the Instrumentation Department of the 
Royal Aircraft Establishment, Farnborough, from 
Monday, July 21, to Thursday, July 24. This demon- 
stration, which included a number of British single- 


and multi-channel equipments, as well as a variety | U: 


of pick-up units for the measurement of acceleration, 
force, , Strain and vibration, was mainly 
intended for the information of aircraft firms, Govern- 
ment departments, educational establishments and 
research ge gpm Its object was to indicate ~ 
potentialities of equi t which, as the result o 
development atiauien ae initiated by the Ro 
Aircraft Establishment, is about to become available 
from British manufacturers. The potentialities of 
this equipment are not limited to the aircraft field, but 
frequently have a wider application. 

Among the more interesting of this equipment was 
a 600-way static strain recorder, a prototype of which 
has been manufactured by Messrs. Savage and Parsons, 
Limited, Watford, Herts. This equipment records up 
to 600 steady strain-gauge signals in about 5 seconds, 
and has been extensively used in the investigation of 
stress distribution in aircraft components under static 
strength tests. The advantage claimed for such an 
apparatus is that both time and man-power can be 
saved during the actual test. To achieve this saving, 
however, the number of operating gauges must exceed 
250, since much work is subsequently necessary to 
reduce the records to a useful form. Where there 
are only a few positions, this work may, in fact, be 
proportionately high. The apparatus consists of a 
number of Post Office selector switches which operate 
in conjunction with a high-speed rotary switch, a 
cathode-ray oscillograph, and a camera, the whole 
being built into a semi-portable unit for use in the 
laboratory. The strain-gauge bridge circuits employed 
are arranged in self-contained groups of eight, the 
output and common ’bus-bar leads of which are brought 
into 18 pin plugs. The output leads are connected to 
individual balance potentiometers and the *bus-bars 
to “on-off” switches, so that each group can be 
isolated. Calibration groups, consisting of single 
bridges, are arranged so that calibrating signals can be 
obtained automatically from eight tappings on a chain 
of fixed resistors, which are connected between the 
gauge arms of the bridge. 

The bridge output signals are selected three groups 
at a time by three eight-pole twenty-five way Post 
Office selector switches. ey are then transmitted to 
the single-pole twenty-four way rotary switch, whence 
they are passed on to the amplifier and cathode-ray 
tube, where they are photographed on a continuously 
moving film. The selector switches are operated step 
by step by a contact every four revolutions of the 
rotary switch. The bridge circuits can be manually 
selected for testing the installation and a separate 
monitor cathode-ray tube is included so that the traces 
can be easily observed during recording. The final 
equipment will be mains operated from a 230-volt, 
50-cycle supply and the selector switches, high-s 
switch, and camera motors which will be operated from 
a 24-volt rectifier. The bridges will be supplied from 
12-volt batteries. 

The employment of strain gauges to obtain data 
on the way the lift from a helicopter rotor varies close 
to the ground, in starting and stopping, and particularly 
when an engine failure occurs, was demonstrated in 
another exhibit. In this demonstration, each tube of 
the mg structure of the machine was strain gauged 
and thus, as it were, becomes the extensible spring of 
a spring balance. The relevant deflection of these 
“ springs” is measured by connecting the gauges in 
series so that the effects of side load, drag load, torque 
and temperature changes are eliminated. The com- 
bined gauges are calibrated by lifting the aircraft and 
applying side and drag loads to check that they produce 
little response. The undercarriage is also strain 
gauged to measure the oleo vertical reaction. As the 
strains which occur are very small, a special slender 
fitting has been designed to fit on to the top of the oleo 
and the gauges are fitted into this. Gauge calibration 
is again effected by lifting the aircraft and is checked 
for the absence of any appreciable influences due to 
side and drag loads. The vertical height of the aircraft 
from the ground is measured by a potentiometer. 

A number of pick-ups of the vibration, acceleration, 
pressure force and inductance types, were demonstrated. 
Among these, mention may be made of seismic pick-w 
of the generator type, which are being made by the 
Cambridge Instrument Company, Limited, 13, Gros- 
venor-place, London, S.W.1, for the Instrumentation 

. This instrument has an undam natural 
frequency of 15 cycles per second and damping 


is 0-5 times critical in a shunt resistance of 1,000 
ohms. Damping is produced by inducing eddy currents 





in a copper-coil former and by back electromotive 
force. e coil suspension and constraint are produced 
by two flat beryllium-copper diaphragms. The 
sensitivity is 0-5 volt per inch per second. The 
acceleration pick-up shown by Messrs. Elliot Brothers 
(London), Limited, Century Works, Lewisham, London, 
8.E.13, consists of a loaded thin-walled cylinder in 
which the strain is measured with standard resistance 
strain units. It is designed for the range + 200 g, 
with a natural frequency of 900 cycles per second. 
nloaded resistance wire is used in its construction 
and a damping of 0-6 times critical is produced by an 
organo-silicon coil. The usuable frequency range is 
from zero to about 180 c¢ per second and the 
sensitivities on open and closed circuits, respectively, 
are 2-5 millivolts and 20 microamperes per g. An 
inductance pick-up, which is being made by Messrs. 
Reid and Sigrist, Limited, Ki m By- , New 
Malden, Surrey, for the Instrumentation Pool, con- 
sists of two identical coils with laminated cores, 
between which a laminated mass is suspended on two 
leaf springs. When this mass is moved by an impressed 
acceleration, a “ push-pull” charge, which can be 
measured, occurs in the inductance of the coils. The 
pick-up can be supplied in two ranges + 50g and 
+ 12 g of 360 cycles and 180 cycles per second, respec- 
tively, and with undamped natural frequencies. The 
damping is 0-55 times critical and the usuable fre- 
quency range is from zero to about 0-7 times the 
undamped frequency. In one of the pressure-type 
— shown, but of which only the prototype has 
made, the pressure acts on a small flexible dia- 
= so that loads are imposed on two cantilevers of 
ryllium copper, which carry wire resistance strain 
gauges. The stiffness of the dia itself is only 
a very small fraction of that of the whole system ; thus, 
it is claimed, reducing to negligible portions the 
peculiarities which are often cuaniated ith this type 
of pressure elements. A force-type pick-up which was 
shown and of which also only a prototype has been 
manufactured is designed to measure loads up to 
10 tons. The measuring element is a short hollow 
cylinder, which is in com ion longitudinally and 
is fitted with a system of longitudinal and transverse 
wire-resistance strain gauges. These gauges make up 
my os and temperature compensating elements 
of the Wheatstone bridge circuit. The measuring 
element is usually of beryllium-copper as this is found 
to possess good elastic properties and a high propor- 
— limit. It is also claimed to be cenaiolay es 

m h is. 

Mention may be made of a general-purpose trans- 
mitting accelerometer which, in conjunction with a 
Desynn indicator and an automatic observer, or a 
Desynn recorder, can be used to measure the linear 
acceleration of aircraft. This accelerometer utilises 
the well-known damped mass-spring system. The 
mass is connected to a miniature Desynn transmitter 
by a simple lever system and is divided into two halves, 
which are — together under spring tension, so 
that the mass only freedom to slide along two 
parallel rollers. Felt pads are placed between the mass 
and the rollers, which are driven at high speed in 
opposite directions by an electric motor, through 
gearing, to increase the friction. Under these condi- 
tions the frictional force opposing the motion of the 
mass along the rollers is found to be proportional to 
the velocity of the mass and thus, it is claimed, provides 
effective damping. The amount of damping is adjusted 
by altering the force clamping the two halves of the 
mass together. The spring is a flat strip of steel and 
can be adjusted to set the zero position. Various 
ranges of acceleration can be measured by changing the 
springs, but in general the instrument will measure a 
steady acceleration of +4 per cent. full scale with 
ranges of — 0-3 g, to +1g, +849, —3gto +109, 
and +0-5 g to + 1-5 g. of damping 
extends up to the critical for the highest range. e 
total movement of mass is about 0-27 in. the natural 
frequeney depending on the range. It is about 7 per 
second for the — 0-3 g to + 1-0 g range, and about 
22 per second for — 3g to + 10g i 

e statistical accelerometer made by Messrs. R. B. 
Pullin and Company, Limited, Great West-road, Brent- 
ford, Middlesex, is designed for the measurements of 
accelerations on a statistical basis in order that informa- 
tion on the stresses sustained during flight may be 
obtained. It consists of the accelerometer proper and 
a set of electrical counters. The accelerometer is 
made up of a number of similar units in which a 
hinged mass is held against a stop by a helical spring. 
If a mass moves from its stop a small amount, 
say, 0-005 in., an electrical contact is closed, thus 
energising the corresponding electrical counter. The 
count is made when the circuit is broken by the mass 
returning to the stop. Each accelerometer unit is 

j so that the contact is closed when a particular 
value of acceleration is applied to the mass. It is 
claimed.that, as neither damping nor natural frequency 
influence the response of the instrument, it is useful 
for measuring transient accelerations. 
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ANNUALS AND REFERENCE BOOKS. 


The British Journal Photographic Almanac, 1947.— 
Pictorial and technical photographers, both professional 
and amateur, will find much material of interest and 
value in the 1947 edition of The British Journal Photo- 
graphic Almanac. The original articles in this issue 
include one on ‘“‘ Photography and the Visual Arts,” by 
the Editors; one on “Medical Photography” by 
Dr. L. B. Bourne ; one on “ Emulsion Sensitivity and 
Contrast,” by R. B. Willcock; and one on “ Photo- 
graphic Old Masters” by T. F. Langlands. The latter 
shows examples of Daguerreotypes and other early 
photographic processes. Other sections of the Almanac 
include a glossary of photographic and chemical 
terms, editorial reviews of new materials and apparatus, 
formule and instructions for various photographic 
processes, and misivellaneous information. There is the 
usual pictorial supplement containing 32 excellent 
reproductions in photogravure of the work of well- 
known photographers—mainly portraiture. The pub- 
lishers of the Almanac are Messrs. Henry Greenwood 
and ea Limited, 24, Wellington-street, Strand, 
London, W.C.2, and the price, bound in cloth, is 5s. 
net ; or, in paper-board covers, 4s. net. 


The Water Engineer's Handbook and Directory, 1947. 
—The main sections in this guide to the water under- 
takings of the British Isles and the catchment boards of 
‘England and Wales are the directory of undertakings 
(giving the names of the principal officers, areas sup- 
plied, rates, character of the water, total capital expen- 
diture, etc.) ; water-works statistics, in ta form ; 
index of water engineers; and a list of catchment 
boards, with their officers, and the rateable values. In 
addition, there is alist of civil engineers qualified to deal 
with reservoirs, in accordance with the terms of the 
Reservoirs (Safety Provisions) Act, 1930; reviews of 
rainfall, of water engineering progress and of case and 
statute law affecting water-supply undertakings, for 
the year 1946; nine sections of classified hydraulic 
data ; and particulars of the Government departments, 
institutions and associations concerned with water 
supply. The Handbook and Directory is published by 
our contemporary, Water and Water Engineering, at 
30 and 31, Furnival-street, Holborn, London, E.C.4, at 
the price of 15s. net (by post, 15s. 9d.). 

The Consulting Engineer Year Book, 1947.—While, 
to some extent, the information contained in this new 
work overlaps the fields of other reference books, it 
will be found convenient, no doubt, to have the more 
familiar material contained in the same cover as the 
more original particulars. Among the more important 
sections are particulars of the professional engineering 
institutions, a reference list of consulting engineers, a 
list of British Standard Specifications, various Codes 
of Practice, and the working rule agreement of the 
Civil Engineering Construction Conciliation Board. 
The Year Book is published at 15s., including postage, 
by the Princes Press, Limited, 147, Victoria-street, 
Westminster, S.W.1. 

Universal Directory of Railway Officials and Railway 
Year Book, 1947-48.—Railways all over the world are 
being taken in hand for reconstruction or modernisation, 
and railway statistics, which have been largely in abey- 
ance during the war, are being brought up to date. 
consequence, many changes are to be found in the 
latest edition (the 53rd) of the Universal Directory, 
which may well acquire an added and unusual historical 

igni as a result of further nationalisation 

arrangements. New sections appearing in this issue 
deal with tunnels on North pe railways, the 
use of oil fuel in locomotives, and the transfer to the 
State of the Argentine railways. The various tables 
have been revised extensively, and the notes on various 
foreign systems have been largely rewritten on the 
basis of information officially supplied. In general, 
foreign railway administrations have collaborated 
freely in revising their respective particulars, but it is 
noted that the countries under Russian influence, 
almost without exception, have made no response to 
the editor’s inquiries. The Directory is obtainable from 
the Di Publishing Company, 33, Tothill-street, 
Westminster, 8.W.1, at the price of 20s. 

The British Corporation Register of Shipping and 
Aircraft: Ship and Machinery Rules.—Considerable 
ec have been made in the British ration 
Rules for the construction of steel ships and their 
machinery since the publication of the previous edition 
four years ago and, as a result, an extensive rearrange- 
ment has been undertaken in this new edition. All 
formule for scantlings have been transferred from the 
text to the tables of scantlings, thus enabling various 
sections to be condensed appreciably; and the same 
practice has been followed with diagrams, which should 
expedite reference. A page indicating the various 
changes in make-up is inserted in the front of the 
book and is provided with an extended margin ao that 
it can be readily found. The book is published at the 
offices of the British Corporation, 14, Blythswood- 
square, Glasgow, C.2, price 30s. 





LABOUR NOTES. 


Accorpine to the Ministry of Labour and National 
Service, there was a decrease of 40,000 in the total 
working population in May. The April figure had 
shown an increase of 10,000, all of it accounted for by 
women, but the latest table shows that 25,000 fewer 
men and 15,000 fewer women were at work. The total 
num ber of unemployed persons on June 16 was 272,336, 
including 36,317 married women and 12,035 ex-Service 
men and women who had had no yen a Cae since 
leaving the Forces. The total was a reduction on that 
for May 12, when it. stood at 331,543. Those unem- 
ployed for more than eight weeks numbered 148,342. 





Employers in the spinning and manufacturing 
sections of the cotton industry have drawn up a 
e designed to stimulate the recruitment of 
emplo It has been sent to the Minister of Labour 
and National Service, and the expectation is that it 
will be discussed at an early meeting of the National 
Joint Advisory Council. It is understood that it 
examines four lines of action. In the first place, the 
Government is called upon to intensify its efforts to 
increase the labour forces of the mills by encouraging 
non-employed men and women to enter the industry. 
Secondly, it is urged that in allocating the country’s 
supplies of materials, etc., the cotton industry should 
be given priority over less essential and non-essential 
industries and services. Thirdly, the authorities are 
asked to use great care in sanctioning new industrial 
development in the Lancashire textile district in order 
to avoid the danger of undue competition for labour and 
materials. Finally, the Government is asked to help 
by facilitating an increased flow of volunteer workers 
from the Continent, and to gi iority to accommo- 
dation and repair work on buildings to house these 
recruits. 





Under an agreement reached “in principle” in 
London last week by representatives of the employers 
and trade unions, tobacco workers are guaranteed a 
minimum week of 36 hours, but will continue to work 
a basic 45-hour week. They will be paid half wages 
for hours lost through short time, with a guarantee 
of a minimum of 80 per cent. of their basic weekly 
pay. For example, if a man works 39 hours and the 
remaining six are lost through short time, he will be 
paid for 42 hours. The agreement is to have effect 
as from the week ending July 21. 





a conference of the Transport and 
General Workers’ Union at Hastings last week, Mr. 
Arthur Deakin, the general secretary, said that, in his 
view, the trade unions must be ready to accept “a 
limited measure of direction to meet the nation’s 
pressing economic needs.” “I would suggest,” he 
observed, “that we have to get very close to those 
means that we employed in war-time. In fact, I would 
be prepared to say that we must of necessity at this 
time accept a limited measure of direction. There are 
num bers of a in this country to-day who are doing 
no useful job of work ; there are thousands who ought 
to be brought into uctive industry. They would 
substantially ease the problems with which we are 
confronted in many of our under-manned industries.” 





Continuing, Mr. Deakin said that, with the Govern- 
ment pursuing a policy of full employment, there was 
no reason at all why trade unionists should hold their 
hand or why they should not go all out to produce the 
things of which the country was so short at present. 
“Tf,” he went on, “ we are paid for our efforts by the 
results which we give, Psat that is sound economy 
and sound sense, and in the interests of the workers. 
‘We must resume many of the practices that we accepted 
in war-time by way of increasing production. There 
was no hesitation in war-time. We had then a spirit 
of do or die; we had got to recover that spirit.” A 
resolution embodying these views—which are also, it 
was stated, the views of the executive council—was 
approved by the delegates. 





At the following day’s session of the conference, the 
Government’s policy relating to wages and food was 
sharply criticised. Mr. Deakin declared that its 
support of ‘ preferential conditions—presumed to 
include wages ”—for workers in undermanned industries 
was “absurd.” The Government policy of progressive 
reductions of subsidies, should also, he said, be reversed. 
Subsidies were, in his opinion, Britain’s sheet anchor 
and any attempt to whittle down Government respon- 
sibilities in the matter would be disastrous. 





Proceeding to deal with the subject of wages. Mr. 
‘Deakin stated that it was necessary to maintain an 
even balance between ind and industry. He 
warned the Government against any disastrous tinker- 





ing with wage policy tices, developed over man: 
years by the process of trial and error. At the Eohew 
Party conference at es the Chancellor of the 
Exchequer, speaking for the executive, had supported 
the idea of giving preferential treatment to people in 
under-manned industries. No one who gave any 
thought, or who had any understanding of the economic 
position in industry, or of the industrial wage structure, 
could accept a suggestion of that kind. The members 
of the Transport and General Workers’ Union would 
not accept the position that preference was due to any 
section of industry. The union would continue to 
pursue a policy which would enable a common advance. 
ment of the whole working class. The delegates 
approved a resolution embodying these views. 





Figures relating to coal uction during the four 
weeks which ended on Joly 12, oom iled by the Minis. 
try of Fuel and Power, show that despite the call for 
greater effort there was still no sign of output returning 
to the level reached when the five-day week was intro. 
duced. Absenteeism was higher, averaging 9-78 per 
cent. com with 8-59 per cent. in the first four 
weeks of the new arrangement. Of that, 4-60 per cent. 
was vol and 5-18 per cent. involuntary. In 
the week which ended on June 21, the output of saleable 
deep-mined coal was 3,691,900 tons; in the week 
which ended on June 28, it was 3,538,100 tons ; in the 
week which ended on July 5, 3,534,700 tons, and in the 
week which ended on July 12, 3,230,600 tons. In the 
first five-day week which ended on May 10, the output 
was 3,556,700 tons. During the week which ended on 
May 17, when a number of strikes had been settled, it 
was 3,844,100 tons. The effect of unofficial strikes in 
the period which ended on July 12 was an average 
weekly loss of 38,300 tons through disputes in June, 
compared with 34,200 tons a week lost in May. 





The executive of the National Union of Mineworkers 
decided on Thursday of last week to ask the Government 
for a conference to discuss several proposals relating to 
the recruitment of men for the industry. Men in the 
forces, it will be suggested, should be allowed to 
volunteer to work in the mines in lieu of military 
service; volunteers from other industries should be 
sought and given legal rights to reinstatement later in 
their original occupations; the Ministry of Labour 
lodging allowance of 24s. should be raised for married 
men in mining, and the lodging allowance for juveniles 
should also be raised. 





At the end of June the membership of the Amal- 
gamated Engineering Union, according to returns re- 
ceived from branch secretaries, was 820,844—a decrease 
of 1,273 compared with the position at the end of May. 
During the month 4,838 members received sick benefit 
—a decrease of 640—and 19,336 members received 
superannuation payments—an increase of 113. Unem- 
ployment benefit was paid to 1,095 mem bers—a decrease 
of 567—and the total number of unemployed members 
was 4,062—a decrease of 809. 





Discussing the claim for “‘ equal for equal work,” 
the writer a the editorial notes in! the July issue of the 
Amalgamated Engineering Union’s Journal says :— 
“We admit the weight of the argument put forward 
by the Chancellor of the Exchequer that to implement 
the equal pay proposal in the case of women employed 
in the public services would impose a staggering burden 
on the Treasury, and that the effect of equalising the 
pay of women would give a further twist to the infla- 
tionary spirit. There is cogency in this argument, 
and Mr. Dalton characteristically made the most of it. 
But full implementation of the principle of equal pay 
at the present time is one thing, and the obligation on 
this Government, above all others, to make an attempt 
to solve the problem of equalising the wages of employ- 
ment for men and women is another.” 





+ ‘ Possibly,” the author of the notes goes on to say, 
“ an equitable start could be made on the lines of the 
suggestion thrown out by the Cardiff Labour M.P., 
Mr. - He asked Mr. Dalton whether con- 
sideration had been given to the idea of equalising the 
increments of pay for women. Mr. Dalton confessed 
that the idea was new to him,,. but pe ised to look 
into it and we hope he will. Its adoption would, no 
doubt, cost money, but it would also convince the 
Trade Union and Labour Movement that the Govern- 
ment is amenable to reason.” 


** It would, too, be accepted,” he adds, “ not merely 


as a but as a itive forward. And 
it would incidental Seah of — icion that some 
members of the jn cman still cherish the old- 
fashioned belief that men trade unionists are not really 
at heart convinced even yet that equal pay is a sound 


and just principle.” 
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PETROL-ENGINED WAGON 
SHUNTER. 


Tue Great Western Railway Company have recently 
acquired a Belgian-made shunting appliance, which is 
illustrated on this page. The design was introduced 
about ten years ago, and many units are in use on the 
Continent, but this is the first to be imported into this 
country. It is a three-wheeled hand-guided trolley 
for pushing railways wagons, and is driven through 
the main wheel by a 500-c.c. single-cylinder four-stroke 
petrolengine. It is provided with a four-speed gearbox, 
and a reduction gear of 32 to 1 housed in the driving- 
wheel hub. The maximum speed is 4 miles an hour, 
and the petrol consumption is about jths of a gallon 
an hour. Normally, the machine runs on one of the 
rails, and the pneumatic tyre of the driving wheel is 
provided with a tread for this purpose, but it can 
also be propelled alongside the track, or can cross a 
track at right-angles without using ramps. For 
shunting wagons, it may be guided along a track, or 
it may be steered into any part of a train of wagons, 
the ‘‘ pusher ” part engaging with any convenient point 
on the wagon. It will propel up to 150 tons, or approxi- 
mately eight loaded British wagons. The chassis of 
the machine is of welded tubular construction, and it is 
designed to withstand the rough handling which is 
unavoidable in shunting yards. The bottom gear gives 
a low speed which permits the machine to be used for 
re-railing a derailed truck, for turning wagons on a 
turntable, or for guiding the trolley up a ramp on to a 
lorry or wagon for transporting it from station to station. 
The machine, which is called a ‘* Locopulseur,” and is 
protected by British patents, is made by Messrs. 
Ateliers de Construction Jambes-Namur, Belgium ; 
and the agents for this country, and most parts of the 
British Empire, are Messrs. Radlett and Penson, 
Limited, 66, Victoria-street, London, 8.W.1.. Arrange- 
ments are being made for manufacture of the appliances 
in England. The G.W.R. are using the one they have 
purchased for shunting in small goods yards where it is 
difficult to provide locomotive power. 





NATIONAL COLLEGES FOR INDUSTRY.—At the annual 
meeting of the British Association for Commercial and 
Industrial Education, held in London on Tuesday, July 
15, Mr. George Tomlinson, the Minister of Education, 
announced that a national college for foundry work would 
be opened during the coming season. He added that 
negotiations for the setting up of colleges for other 
industries, including the ventilation industry, were in 
an advanced stage. 


WaTER-SPEED REcCORD.—The modifications to Sir 
Malcolm Campbell’s speed-boat Bluebird, have been com- 
Pleted and the boat is now being tested on Lake Coniston, 
where Sir Malcolm hopes to improve his own record of 
141-7m.p.h. As mentioned on page 234 of ENGINEERING 
for March 28, 1947, the Bluebird has been fitted with a 
de Havilland Goblin jet engine. During earlier tests on 
Lake Coniston, control difficulties were experienced at 
high speeds which necessitated the return of the boat to 
the builders, Messrs. Vosper, Limited, Portsmouth, for 
modifications to be made to the hull. 





WAGON-SHUNTING TROLLEY. 


ATELIERS DE CONSTRUCTION DE JAMBES-NAMUR, BELGIUM. 


.and seemingly almost discursive, the survey omits few 
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NOTES ON NEW BOOKS. 


Descriptive Mathematics. By J. Mactzan. Second 
edition. Oxford University Press (Geoffrey Cumber- 
lege), Amen House, Warwick-square, London, E.C.4. 
[Price 8s. 6d. net.] 

Tue purpose of this book is to present a course of 

instruction which is most likely to benefit the great 

majority of students who do not study mathematics 
systematically beyond matriculation standard, and who 
yet require guidance in the solution of quantitative 
roblems. The work covers a wide variety of topics, 
rom curve tracing, the inferences to be drawn from 
graphs, and the construction of nomograms and align- 
ment charts for specified purposes, to simple applica- 
tions of the theory of sampling and of the theory of 
probability. Although unorthodox, the author's general 
treatment merits the attention of the teacher of students 
for whom mathematics is a means to an end, in view of 
the fact that the book forms the basis of courses which 
have been given with success for a number of years in 
the University of Bombay. Some may feel that the 
author has attempted too much in an elementary book 
of 95 pages, and that in doing so he has presented the 
physical applications in a somewhat sketchy form which 
may be useful once the fundamental ideas have been 
mastered, but is of doubtful value before that stage 
has been reached. It is hardly a book for private use, 
therefore, since the approach is too definitional to 

provide the necessery help for continued effort by a 

student working alone. In this regard, the style of 

presentation leaves something to be desired at several 
places, one of which occurs on page 41, where the 
vector laws are introduced in the following terms: 

“Very fundamental in Mathematics is the idea of 

vector, a directed segment. A simple case of this you 

may have met in school as the direeted number. We 
have seen aspects of it in 3-231, and here too we shall 
be limited to two co-ordinates. It is enough to men- 
tion the words quaternion, tensor, matrix, though you 
do not know the meaning of these, to suggest the wide 
ramifications of the vector idea.”” Thus to suggest the 
wide ramifications of higher mathematics is tantalising, 
but somewhat out of place in a work of this kind. 





The Development of Road Motors, 1898-1946. By R. W. 
Kipyzr. The Oakwood Press, 30, White Horse Hill, 
Chislehurst, Kent. [Price 7s. 6d. net.] 

Wes have reviewed from time to time several of the little 

books comprised in the series on the history of 

mechanical transport published by the Oakwood Press, 
and need only say of this latest addition that it main- 
tains fully the standards of compactness with compre- 
hensiveness previously set. Though general in character, 


of the im it items in its field and is a useful intro- 
duction to larger works, a:selection of which is given 
in the bibliography. As a matter of interest (though 
it has been long out of print), there might have been 
included a mention of Mr. Rhys Jenkins’s pamphlet, 
Power Locomotion on the Highway, published in London 
in 1896, a remarkably complete guide to the literature 
of the subject up to that date. Mr. Kidner’s booklet 
would be even more attractive if the illustrations were a 


pong is probably beyond his contro] to a great extent, 
t the illustrations might have been improved con- 
siderably if the originals had been drawn to a more 
liberal scale and with more regard to the effect of 
reduction in block-making, 


Locomotives of the L.N.E.R. By O. 8. Noox, B.8&c., 

A.M.LC.E. London and North Eastern Railway, 
26, Pancras-road, London, N.W.1. [Price 2s. 6d. 
WHILE it discusses the L.N.E.R. method of locomotive 
classification from its inception, following the railway 
grouping of 25 years ago, this booklet is essentially a 
record of the work of Mr. Edward Thompson during his 
five years’ tenure of the office of chief mechanical 
engineer, from which he retired last year. The reasons 
underlying Mr. Thompson’s policy, the means whereby 
it was implemented in the exceptionally difficult years 
in the latter part of the war and immediately afterwards, 
and reproductions of p phs and dimensioned 
arrangement drawings of the principal designs produced 
during his regime, occupy more than half of the book. 
The remainder consists of three appendices, comprising, 
respectively, a table of L.N.E.R. locomotive classes, 
a summary of the 1946 renumbering scheme, and a list 
of engine names, all being supplied by the railway 
company. The book is completely authoritative, 
therefore, and will appeal to a very wide public. 
Perhaps we may express the hope that the type may be 
kept standing ; it has been our experience that previous 
L.N.E.R. publications, announced as being “ on sale at 
station bookstalls,” have been too soon found to be out 
of print, 





The Aircraft Builders : An Account of British Aircraft 
Production, 1935-45. H.M. Stationery Office, Kings- 
way, London, W.C.2. [Price 9d. net.] 
Durie the war, suclr information as was released 
regarding British aircraft production was almost wholly 
comparative, so far as output was concerned, and was of 
little public interest since the basis of the comparison 
was a carefully guarded secret. Since the war, fairly 
detailed statistics have been made available; but 
statistics alone do not tell the whole story and, moreover, 
are often ‘‘ caviare to the general.’”” Hence there is a 
definite field for such a survey as this anonymous 
official story of one of the biggest manufacturing 
undertakings, in proportion to population and available 
resources, that even British industry has to its credit. 
Well written, and obviously with the best of authority, 
it deserves to be widely read and carefully preserved as a 
record and a reminder of a national effort of brain and 
skill, the fall effect of which upon the course of the war 
is hardly appreciated even in this country and certainly 
not sufficiently in some others. 





Voltalac Insulating Varnishes and Compounds. The 
Indestructible Paint Company, Limited, 6, Chester- 
field-gardens, Curzon-street, London, W.1. [Price 
10s. 6d.] 

Tue text-book which proves to be almost a catalogue 
is so generally condemned by users that it is surprising 
to see how steadily the. output continues; but the 
apparent catalogue which is really a text-book is 
invariably welcomed. This brochure on insulating 
varnishes and compounds is an excellent example of the 
latter class. Though confined, naturally, to the pro- 
ducts of one firm, it contains much information which 
may be as basic, and sufficient technical detail 
about the products listed to establish it as a handy 
reference book for electrical engineers at home and 
abroad. There is a good bibliography of books, papers 
and standard specifications ; but we would suggest that; 
in future issues, references to articles in ENGINEERING 
should consist only of the volume number, page 
number, and year of publication. It is neither necessary 
nor really helpful to include also the serial number of 
the week’s issue. 





Siz Years of War. G. and J. Weir, Limited, Cathcart, 
Glasgow, 8.4. 
THE group of companies controlled by Messrs. G. and J. 
Weir, Limited, which now includes, besides the’ main 
firm, Drysdale and Company, Zwicky, Limited, the 
Argus Foundry, and the Weir Housing Corporation, 
found during the war, like so many other engineering 
mag wer that their field of manufacture was widenel 
‘ar beyond peace-time imagining ing. While pumps and 
other auxiliary machinery for warships ps oordeah 
ships formed the principal item, the full list includes 
25-pounder field guns and carriages, anti-tank guns, 
fuelling pumps for the Royal Air Force, pumps for 
electric aaa | stations, gas compressors, and large 
quantities of small components for various purposes— 
among them, part of the ‘‘ Fido ’’ equipment. The com- 
memorative brochure issued by the Weir group not only 
describes these activities, but also contains biographical 





little larger and the price a little less, The matter of 


notes of many of the chief executives, 
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MODEL AND FULL-SCALE EXPERI- 


MENTS ON SIDE LAUNCHING.* 
By F. H. Topp, B.Sc., Ph.D., and E. Laws. 
(Concluded from page 72.) 

BEFORE comparing actual figures, it is necessary to 
mention certain differences between the assumed and 
actual conditions. The height of tide at the time of 
the launch was 23 ft. 10 in., very nearly the same as 
the 24-ft. used in the model experiments. The G.M. 
was slightly greater than originally calculated, because 
some of the steel superstructure was incomplete. This 
would be expected to reduce the me of tilt on the 
ship. The conditions on the far shore were rather 

ifferent from those in the model tests when the film 
was made, The initial height’ of water was 2 ft. 2 in. 
lower, because in the model tests, when the ways were 
raised to give the lower tide condition, the model river 
bed and bank were not altered because of constructional 
difficulties. Also, the cross-section of the river in the 
model tests was made constant and equal to that along 
the centre-line of the launch, j.e., to the narrowest 
part of the river, whereas in fact the river widens quite 
rapidly immediately to each side of this line. In 

ion, the wave in the model tests was confined by 
the tank walls within a water space equivalent to 
400 ft. up and down river, or twice the length of the 
pontoon. All these differences would tend to decrease 
the height and penetration of the wave on the shore. 
Qn the other hand, the height of the standing-ways 
surface above the intervening ground on the site varied 
from 18 in, to 30 in., as compared with the 5 in. in the 
model tests, and this would probably resalt in a larger 
initial breaker. 

The curve wey tgs speed and distance measure- 
ments made on the ship has been added to the predicted 
curves shown in Fig. 11, on page 71, ante. The general 
agreement in shape is remarkably good, and the final 
speed at the end of the launch was almost exactly as 
predicted. It was reached a little earlier than expected, 
probably because the air resistance of the larger super- 
structure made the deceleration more rapid. actual 
ship curve lies a little below the curve for the model 
when launched freely on roller bearings, indicating that 





* Paper read before the North-East Coast Institution 
of Engineers and Shipbuilders at Newcastle-on-Tyne on 
April 28, 1947. Abridged. 
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TABLE IV.—Comparison between Model Prediction and 
Actual Beh of Pont 
Predicted from Observed on 
Item, Model Actual 
Experiments. Launch. 
a e an jo we in, 23 oo ay in. 
ent ee ve “7 ft. sec. | 19-7 ft. per sec. 
from ~ Xe to bilge ro. . 
tou water -+| 9-75 secs, 10-8 secs. 
Time from release to wave 
far shore .| 38-4 secs. 37 secs. 
Minim freeboard from 
deck to wave surface . 4-0 ft. 2-0 ft. 
Distance reached by wave | Splashed over | Reached wall and 
wall up it 6 in. to 8 in. 
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out clearly the close agreement between the predicted 
and observed behaviour. 

The second launch was of a pierhead pontoon for 
the Mulbe Harbour, designed by Messrs. L. G. 
Mouchel and Partners, Limited, and constructed by 
Messrs. Wates, Limited, at Marchwood, near South- 
ampton. The pontoon was a concrete structure of 
rectangular form, having the following principal 
dimensions: length, 80 ft.; beam, 56 ft. 6 in.; 
depth, 15 ft.; draught, 6 ft. 9 in.; launching weight, 
740 tons. The outline is shown im Fig. 14, herewith. 
For the ship launch, there were four standing ways, 
each 24 in. wide, all straight with a slope of 1 in 16. 
_ pressure on the grease was 1-75 tons per square 
oot. 





A model of the pontoon was made in wood to a scale 


TABLE V.—EFrect oF TIDE HEIGHT AND BRACING OF Ways ON LAUNCHING OF PIERHEAD PONTOON MODEL. 
(All figures given for ship.) 


























Open Ways. Braced Way. 
Tide Height Above Site Datum. _ 
11 ft. 0 in. | 12 ft. 3 in. 14 ft. 4 in. 14 ft. 4 in. 
When sliding ways touch water :— 
Travel. . 90 oe ee ee oe 83 ft. 63 ft. 30 ft. 30 ft. 
Speed .. pi Bi oe é. --| 12-9 ft. per sec. 11-8 ft. per sec. 9-6 ft. per sec. 9-6 ft. per sec. 
When first bilge enters water :— 
Travel. . eb e ss « 185 ft. 166 ft. 132 ft. 132 ft, 
Speed .. 8 a aa --| 19-8 ft. per sec. ' 18-5 ft. per sec. 17-8 ft. per sec. 16-3 ft. per sec. 
When first bilge is over end of standing ways :— 
Travel. . os se ee ee = 251 ft. 251 ft. 251 ft. 251 ft. 
Speed .. as bis se as --| 12-16 ft. per sec, 10-1 ft. per sec. 4-55 ft. per sec, 4-43 ft. per sec. 
When ship is clear of standing ways :— 
Travel. . oe ba oe ée $20 ft. 320 ft. 320 ft. $20 ft. 
Speed .. 4-6 ft. per sec. 4-6 ft. per sec. 2-7 ft. per sec. 2-2 ft. per sec. 











the coefficient of friction on the ship was somewhat 


higher than that on the model. The acceleration at the | 


beginning of the ship launch actually ee gece toa 
coefficient of friction of 0-03, as compared with the 
figure of 0-025 given by the initial experiments with 
Russian tallow. 

In Fig. 13, page 72, ante, is shown the curve of heel 
for the ship, as from the ciné record. The 
maximum value of 9 deg. was less than the maximum 
for the model, 12 deg., which would be expected from 
the larger G.M. on the ship. Table IV, herewith, brings 





of 1/10th full size, being ballasted to the correct weight. 
As in the earlier launching experiments, the model was 
launched on two standing ways only, these being 
straight with a slope of 1 in 16 and faced with steel 
strips. The model was fitted with two correspond- 
ing sliding ways carrying roller bearings, and with two 
pa Lem bree ways so as to present the correct scale 
head area for the ship, in order that the comparable 
water resistance would be experienced in each case. 
The space between the standing ways was boarded in 
‘to give the correct level between ground and grease 
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surface on the actual site: a matter of 6in. After the 
first experiments had been made, it was found that Fig.18. 
substantial cross-bracing was being fitted 


and the time were obtained in each case by the method 
previously described. 

In Table V, opposite, are given the results 
from the model launches with three t te 
of tide—11 ft. 0 in., 12 ft. 3 in. and 14ft. 4 in. 
experiments with the last-mentioned tide were made 
with both open and braced sliding ways. The higher 
the tide, the less the travel before the sliding ways 
touch water, and hence the slower their speed of entry 
—the reduction being from 12-9 ft. per second to 
9-6 ft. per second for the tide range 11 ft. 0 in. to 
14 ft. 4 in. An important feature was the material 
reduction in speed of leaving the ways brought about 

by pons go tides, it being reduced from 12-15 ft. 
per with 11 ft. 0 in. tide to only 4-55 ft. per 
second with a 14 ft. 4 in. tide; while, after 320 ft. of 





travel, the model being then well afloat, the respective | secon 
speeds were 4-6 ft. and 2-7 ft. per second. This 
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racing has no effect. At all subsequent points, it 


0-09 


reduces the speed—the maximum from 17-8 ft. to 
16-3 ft. per second—and the speed, when clear of the 
ped: after 320 ft. travel, from 2-7 ft. to 2-2 ft. per 


The " launches of two units at Marchwood were 


TABLE VI.—CoMPARISON OF MODEL AND SHIP LAUNCHES FOR PIERHEAD PONTOON UNITS. 























Item. Pontoon A. Pontoon B. Model.* Model.t 
Tide above datum 10-75 ft. 11-25 ft. 11-00 ft. 11-00 ft. 
Height fore-end of top of cradle above stand- 6-32 ft. 7-10 ft. 6-32 ft. 6-32 ft. 
ing wa: 
Travel when sliding ways reach water. 79 ft. 83 ft. 83 ft. 
Speed at this point ° 13-6 ft. sec. 12-6 ft. per sec. 12-9 ft. per sec. 12-9 ft. per sec. 
(13-4 ft. sec. & 
83 ft. travel) 
Average acceleration to this point T-08 ft. per sec. 1-08 ft. per sec. 1-04 ft. per sec. 1-04 ft. per sec 
per sec. per sec. ——_ per 
Average Seetaeeeh oh Ghatinn to ie pes 0-029 0-029 0-030 0- 
Maximum ° 17 a uae 15-0 ft. per sec. 19-3 ft. per sec, 17-5 ft. sec. 
Travel at maximum mum speed 53 153 ft. 185 ft. 185 ft. 
Travel } wee | enters water . os 189 ft. 184 ft. oo 185 ft. 
Speed at elie en 138-8 ft. per sec. 19- > 17-5 ft. per sec. 
Teavel when was Over hes of standing ways 251 ft. ft. 1 ft. 
Speed at this point 8-6 ft. per sec, 6-6 ft. per sec. 12- ate 11-2 ft. per sec. 
© een Sam fasta matted lnenel, wie ne EY ee he) i 
+t Estimated from model launch with allowance of partial bracing. 


suggested that, if any of these units were to be launched 
on days which would give a 14 ft. 4 in, tide, and the 
coefficient of friction was up due to cold weather or 
other causes, such as one of the ways not being true, 
there would be a danger of the pontoon sticking on 
the ways due to insufficient speed of entry. The recom- 
mendation was made that, in such a case, the launch 
should be made some time before high water. 

A comparison of the last two columns of Table V 
shows the effect of adding transverse bracing between 
the sliding ways. This bracing was only fitted to the 
front end of the model ways to present approximately 
the correct head area, but this would not exactly 
reproduce the ship condition, where the bracihg was 
fitted throughout the length of the cradle. The effect 
on the ship launch would be still greater, therefore, 
than that given by the model experiments. Up to. the 
point where the sliding ways enter the water, the 





egy and ship data obtained which are shown in 
16 and 17, on this and the opposite pages, and in 
Tbe VL above. The tide heights above site datum 
were 10- O70 ft and 11-25 ft. for pontoons A and B, 
a “yg A, there was a sudden slowing 
at about 255 ft. travel, with a violent deceleration. 
was due to the fact that one of the end standing 

a hang adhere ng Secombe: os coomeome ae er 
pontoon, held ~ 4 at that side, began to slew round. Any 
comparison with the model is, therefore, useless beyond 
that point. It will be observed that, although ‘both 
pontoons started off with much the same accelera’ 
the latter fell off much more quickly with B than with 
A, once the cradle entered the water. The only differ- 
ence between the conditions on the two launches, as 
far as is known, was that the launch of B had been 
postponed for some eleven days after the ways were 
greased, which may have eeenell the friction over 
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the latter part of the run whete the 
exposed to weathering and- the 
Fig. 16, are shown the measured 
pontoons, and for the model when 
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fut, enaied ood ats scosedened a ¥. 18, 
on this page. The values observed on the launches 
‘described here have been added. The wave formati 
caused by the ship entering the water followed’ 
from the model e on vec Ga 
effect of height of tide in such launches can 
Se ee ts with the model at three 





CATALOGUES. 


Fabricated Work.—A leafiet issued by Messrs. Helliwell 
and Company, Limited, Brighouse, Yorkshire, illustrates 
examples of fabricated construction, apart from the 
firm’s metal windows. 

Aircraft Oil and Fuel Cocks.—Two recent. sections of 
the catalogue of industrial accessories issued by Messrs. 
Vickers-Armstrongs Limited, Vickers House, Broadway, 
London, S.W.1, give full particulars of the different types 
of fuel cocks and ofl cocks made by the firm, chiefly for 
use in aircraft. ? 

Spring-Winding Tool.—A leaflet issued by The Acru 
Electric Tool Manufacturing Company, Limited, 123, 
Hyde-road, Ardwick, Manchester, 12, describes and 
illustrates a handy form of tool for winding helical springs 
from wire up to 2:5 mm. in diameter (about 12 §.W.G.). 
Both the tension in the wire and the pitch of the coils 
can be adjusted. ‘ 9:3, 

Electric Furnaces for Workshop -Use.—Messts. Wild- 
Barfield Electric Furnaces, Limited, Elecfurn Works, 
Watford By-Pass, Watford, Herts., have sent us a 
leaflet describing ‘“‘ Workshop ” electric furnaces, which 
have characteristics and capacities for dealing with work 
unsuitable for either general light-duty plant or large- 
‘production furnaces. The ‘“‘ Workshop” furnace is 
-made in two types. In one of these the furnace is hori- 
zontal and rectangular in cross section. The depth of 
the chamber is 18 in., and the size of the door opening 
9 in. by 54 in.; the rating is 8 kW. The other type of 
furnace has a vertical chamber 10 in. in diameter by 
20 in. deep, and is rated at 9 kW. Both types are 
designed to operate on 200 to 250 volt single-phase 
'50-cycle current. 

Infra-Red Heating in the Boot and Shoe Industry.— 
Details of the equipment designed by Metropolitan- 
Vickers Electrical Company, Limited, Trafford Park, 
Manchester, 17, for utilising infra-red heating in the boot 
and shoe trade are given in a recently-issued pamphlet. 
By the use of this form of heating, it is claimed that the 
time aired to t uppers with pyroxylin cement 
can be reduced from 3 hours to 24 minutes, while the dyes 
on the soles can be dried in 2 minutes instead of 18 
minutes. Two types of plant are available. In one of 
these a turntable 3 ft. in diameter, fitted with 16 equally- 
spaced pegs, rotates in an enclosed heating chamber. 





tion, | In the other, a conveyor permits continuous treatment, 


24 shoes on trays being in the oven at any one time. 
Radiation is produced by infra-red electric lamps with 
total loadings of 2-5 kW and 5 kW, respectively. 


* “Side Launching on the Great Lakes,” by J. H. 








Fahey, Trans. Soc. Naval Arch. and Marine Engrs., 1942. 
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Acts, 
ELECTRICAL APPARATUS. 

585,247. Surface-Roughness Indicator. A. C. Cossor, 
Limited, of London, and F. C. Robinson, of Chadderton, 
Lancashire. (3 Figs.) November 13, 1944.—The 

tion is a simple and sensitive electrical indicator 
and consists of an electrostatic pick-up unit arranged ‘as 
part of a capacity bridge. The scanning head consists 
of a cylindrical body 10 within which two fixed condenser 
Plates 11 and 12 are mounted on insulating blocks. The 
pivoted arm 15 carries at one end a stylus 17, and at 
the other end a flat movable condenser. plate 19, which 
is located between the fixed condenser plates 11 and 12, 
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to form a differential variable condenser. The variations 
of capacitance of this condenser correspond with the 
vertical displacements of the styhis 17 relative to the 
body 10. The stylus 17 is depressed by a hair-spring, 
which also earths the condenser plate to the body 10. The 
scanning head rests upon the surface under examination 
on two domed-end screws 23, between which the stylus is 
situated. As the scanning head is advanced across the 
surface, the unevenness of the surface is represented by 
vertical displacement of the stylus 17 relative to the two 
domed-end screws, and is reproduced in the form of 
capacitance variations of the differential condenser. 
The capacitance variations are then measured on the 
capacity bridge. (Accepted February 3, 1947.) 


INTERNAL-COMBUSTION ENGINES. 


585,763. Combustion Chamber. Armstrong Siddeley 
Motors, Limited, of Coventry, and A. Happner, of Coventry. 
(5 Figs.) November 1, 1944.—The combustion chamber 
is part of a turbine plant of the conti us-com busti 
type and is compact and will not overheat. The first 
turbine blades 10 are carried on a rotatable turbine 
shell 10a and the last compressor blades 11 on a rotatable 
frame 13. The whole of the output from the compressor 
is delivered along the annular diffuser passage 14 and 
at the end of the diffuser passage remote from the com- 
pressor the compressed air is divided up, the main 
portion passing up radial passages 17 to serve as diluent 
air. The passages 17 are arranged between two com- 
bustion chambers and the diluent chambers 18. Two 
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branches lead to the adjacent diluent chambers, the 
branches opening into the diluent chambers through 
ports 21. The remainder of the air leaving the outlet 
end of the diffuser passage 14 is diverted through 
approximately 180 deg. to travel along the passage 22 
through a supercharger, the blades 23 of which are carried 
by the rotary frame 13. The supercharged air is then 
delivered by means of a number of radial passages 24 
to the interior of a casing round the combustion chambers 
and diluent chambers. From the interior of this casing 
some of the supercharged air passes into each combustion 
chamber to serve as primary air for combustion, and 
most of the rest passes into the diluent chambers to 
unite with that entering through the ports 21 and with 
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by the fuel injector 29. Each of the diluent chambers 
is built-up of overlying slats 30 spaced from one another 


direction, through which the remainder of the super- 
charged air passes. In this way not only is the exterior 
surface of the diluent chamber cooled, but the tangential 
motion of the relatively-cool supercharged air causes it 
to swirl in contact with the interior surface while gaining 
axial momentum from, and mingling with, the burning, 
diluted mixture. The products of combustion, cooled as 
necessary in this manner, issue from the outlet end of 
each diluent chamber to pass to the inlet end of the 


turbine. (Accepted February 24, 1947.) 
MOTOR VEHICLES. 
585,704. Steering Gear. R. H. Johnston, of Harpenden. 


(4 Figs.) July 21, 1944.—The object of this invention is 
to obviate the extreme accuracy of machining of the 
worm and pins in a gear of the type in which a cam con- 
sisting of a cylindrical worm on a shaft is engaged by 
pins on a follower operated by a rocker shaft. The 
cam 1 has slightly more than one complete turn of groove 
la and is engaged by two pins on a follower plate 2 
mounted on a rocker shaft 3. The pins 4 fit the groove 
from end to end and are arranged so that when ove pin 
is just in engagement with the groove the other pin is just 
about to leave the groove. The outer flank of the land 1b 
at each end and from a point immediately beyond the 








end of the groove 1a to its far end is cut away, so that 
when a pin 4 moves out of the groove it is free of the 
land. The cutting away of the land 1b extends over 
about half a turn at each end of the cam. The over- 
lapping period during which both pins 4 are engaged by 
the land is controlled to about 10 deg. of rotation of 
the cam and the followers are each disengaged at a pre- 
determined position. The cut-away flank of the land 
cannot interfere with the follower pins and much less 
accurate generation of the cam is permissible at points 
other than those corresponding to the overlapping period. 
The cam groove Ia is extend@i as a wider groove at each 
end by continuing the inner flank of the land at each 
end as aset back part 1d. This provides for some further 
movement of the steering wheel when the extreme locks 
are being employed, as in parking, where some slackness 
in the steering gear is permissible. (Accepted February 
20, 1947.) 


SHIPS AND NAUTICAL APPLIANCES. 


582,794. Slipway Cradle. John I. Thornycroft and 
Company, Limited, of Westminster, and C. E. Miles, of 
Hampton-on-Thames. (2 Figs.) April 20, 1945.—The 
invention is a slipway cradle for supporting a boat 
while being hauled up a slipway out of the water. 
avoids damage to the hull of a boat by the wedges 
generally used. The main trolley 1 is supported by 





rollers 1a on the slipway rails. Four angle bars 2 across 
the trolley provide guides for traversing carriages. Each 
traversing carriage consists of a pair of side cheeks 5 
connected together on rollers running on the angle bars. 
Pivoted to each carriage is a movable arm 10 carrying 
at each end a pivoted wooden chock 11. The lower end 
of each carriage 5 has a pawl 13 engaging with the teeth 
of a rack between the roller tracks. Three hardwood 
chocks 19 are bolted to the trolley to support the keel 
of a boat. The central chock 19 has two passages 25 
and a wire rope 23, shackled at one end to an eyebolt 





the burning gases. Fuel is injected into the chamber 


on the trolley, is led around a sheave 22 on the carriage 








so as to leave tangential slots, all extending in the same. 


It 
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at the same side as the eyebolt, back through one of the 

Passages 25, round the sheave 22 on the other carriage, 
back through the second passage 25, through the first 
carriage to a hand winch 28 mounted on one of the two 
guide posts 29 at opposite sides of the trolley. The 
guide posts 29 can be moved in or out along the angie 
bars 2 for use with boats of different sizes. The angle of 
the guide posts can be varied by adjusting the braciny 
bars 35. In operation, the guide posts 29 are brought to 
@ position in which they will clear the boat sides. The 
bracing bars 35 are then bolted up to hold the posts in 
position. The traversing carriages 5 are then pulled 
out to the ends of the racks. The trolley is then lowere 
down the slipway until there is sufficient water to enable 
the boat to float over it. The boat is mancuvred 
between the guide posts 29 and secured in position. The 
trolley 1 is hauled up, drawing the boat with it, till the 
fore part of the boat is out of the water. The trolley is 
stopped, and the winch 28 operated until no more line 
can be wound in when both traversing carriages 5 have 
been pulled right in and each pair of chocks 11 is bearing 
against the hull of the boat. and supporting it. The 
trolley and boat are then hauled up and the boat is 
shored up. The traversing carriages are then drawn 
out, leaving the bottom of the boat clear for working on. 
(Accepted November 27, 1946.) 


MISCELLANEOUS. 


585,494. Tensile Testing Machine for Yarn. V. A. 
Yardley, of Teddington. (5 Figs.) January 8, 1945.— 
The machine is used to determine the breaking load of 
yarns and enables the breaking load to be read off at 
leisure on a spring balance. The base plate 1 is mounted 
on pillars above a base to provide a conveneient access to 
screws 21, which can be operated by hand. A central 
hollow column 4 on the base plate, has its upper end 
bifurcated. A beam 7 is pivoted on the upper end. 
The beam is of relatively deep, thin rectangular sec- 
tion, with its ends of increased thickness to support 
the various end fittings. At one end of the beam is 
a hook 9 which engages the hook on the body of a 
spring balance 11. At the other end is a plate 12 for 
holding one end of the yarn to be tested. The plate 
carries two grooved guide pins on ite face, around which 
the yarn is looped several times, and a knurled nut on the 
back clamps the end of the yarn. The column 4 carries 
above the beam 7 a cross member 16 in the ends of which 
are two screws carrying lock nuts, which constitute stops 
for the beam. The beam carries a long pointer 19 and 

















(585,494) 


an index mark near the bottom of the column. Two 
screws 21 are provided in the base plate 1 on each side 
of the column 4 for putting tension on the spring balance 
and on the test specimen. The line of pull on the spring 
balance and the line of the yarn under test are parallel 
to the axis of the column when the pointer is at the index 
mark, and are equidistant from the pivotal axis of the 
beam. The apparatus is completed by a counterweight 
30 on a stem projecting from the beam beyond the point 
at which the yarn-holding device is provided, to counter- 
balance the weight of the spring balance and thus enable 
the pointer to be brought to the index mark when the 
balance indicates zero and there is no tension on the 
specimen. One screw is set to bring the spring balance 
to zero with the other parts slack, and the other screw is 
brought to its uppermost position, and the yarn secured 
in position without tension and without undue slack. 
The screws are then adjusted to bring the yarn just taut 
with the pointer at the index and the spring balance at 
zero. They are then manipulated simultaneously to 
keep the pointer at the index until the yarn breaks, when 
the breaking load can be read off at leisure. (Accented 





February 7, 1947.) 
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